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 Supporting life-long competence development using the 
TENCompetence infrastructure: a first experiment 
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This paper describes a test of the TENCompetence infrastructure that was developed for supporting 
lifelong competence development. The infrastructure contains supportive elements, among others the 
listing of competences and their components, competence development plans attached to competences 
and the possibility to mark elements as complete. In order to test our hypothesis that the infrastructure 
leads to better competence development, an experiment was carried out. For six weeks, 44 Bulgarian 
teachers followed a distance course on a specific teaching methodology. Part of them used this 
infrastructure, part used an infrastructure which was similar, except for the four supportive elements 
mentioned. The results showed that in the experimental condition, more people passed the final 
competence assessment, and people felt more in control of their own learning. No differences between 
the two groups were found between on the amount and appreciation of collaboration and on further 
measures of competence development. 
 
Keywords: lifelong learning, competence development, infrastructure, evaluation 
 
Introduction 
The emerging knowledge society places new 
demands on both individual workers, groups, 
and organisations. Central to these demands is 
the need to continuously develop and manage 
the competencies which provide competitive 
advantages [1].  
To achieve lifelong competence 
development there is a need for better 
integration of learning and knowledge 
dissemination facilities offered by the different 
knowledge support organisations in society, e.g. 
educational institutes, training departments, 
HRM support organisations, government, 
libraries, research institutes and others.  
The requirements placed on the models and 
technologies to support such integrated facilities 
differ considerably from those traditionally 
placed on technologies to support particular 
fragments of a learning lifetime, or to serve the 
knowledge dissemination and knowledge 
management needs of a company.  
The TENCompetence project is a four-year 
project in the European Commission's 6th 
Framework Programme, priority 
IST/Technology Enhanced Learning. The aim 
of the project is to design a technical and 
organizational infrastructure for lifelong 
competence development. The project develops 
new innovative pedagogical approaches, 
assessment models and organisational models, 
and it creates a technical and organizational 
infrastructure which integrates existing isolated 
models and tools for competence development 
into a common framework [2]. 
The TENCompetence infrastructure will be 
validated in a number of different pilots, 
representing the variety of contexts in which 
lifelong competence development takes place 
[3]. The research question underlying all pilots 
is: 
For whom does the TENCompetence 
infrastructure work in a variety of 
circumstances?  
In June 2007, a first version of the 
infrastructure was delivered, consisting of the 
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 TENCompetence server and a client software 
package, called the ‘Personal Competence 
Manager’ or PCM for short [4]. This paper 
presents the results of one of the pilots, a pilot 
in Bulgaria for teachers who have to update 
their skills in using ICT in teaching [5,6,7]. In 
investigating this research question, we 
performed two tests. Firstly, we tested the 
reported use and appreciation of participants in 
working with the PCM. Second, we set up 
hypotheses on the effect of working with the 
PCM and tested these hypotheses in an 
experiment. 
 
Evaluation of use and appreciation of 
PCM functionalities 
The first part of the research was an evaluation 
of how people used and appreciated the several 
functionalities that the PCM offers. The 
elements and functionalities of the PCM are 
summarized in Figure 1.  
 
 
The Personal Competence Manager 
 
The elements of the PCM are structured hierarchically: Competences to be acquired are listed in a 
competence profile. With each competence, one or more competence development plans can be 
associated, which are made up of actions that contain one or more learning resources. 
All competence profiles, competence development plans and actions can be supplied with a description. 
The forum - The 
forum is where 
discussion with 
other participants 
takes place. 
Participants can 
react to messages at 
any time. Each 
element of the PCM 
has its own forum.  
People / chat - 
Participants can see 
who is online, and 
they can start a chat 
of limited duration 
with other people 
who are online at 
the same time. The 
PCM chat also 
enables to send files. 
Rating - Learners 
can provide ratings 
to each competence 
profile, competence 
development plan, 
action or resource, 
to express their 
appreciation of that 
element. 
Choosing elements 
and routes - At 
different levels, the 
PCM allows the 
learner to take their 
own route and/or to 
make their own 
selection of 
elements, best fitting 
their learning needs. 
Marking elements 
as attained or 
completed – 
Marking as 
completed the 
different elements 
gives learners an 
overview of how 
their learning has 
progressed. 
Figure 1. Main functionalities of the PCM 
 
Hypothesis testing 
TENCompetence offers an infrastructure [2,4] 
which, as far as the learner’s freedom is 
concerned, occupies a position halfway in 
between traditional education with its rigid 
learning paths and on the other hand 
communities such as Flickr and YouTube [8], 
which provide access to many resources, but do 
not provide a learning path. Thus, two 
comparisons are of interest when trying to 
investigate whether the TENCompetence 
infrastructure works better than alternative 
treatments: 
- Does the freedom of choice plus the tools to 
handle that freedom which the 
TENCompetence infrastructure provides 
lead to better outcomes than the rigid 
structures provided by traditional education? 
- To what extent are the tools that the 
TENCompetence infrastructure provides 
helpful in managing the freedom once 
learners can choose their own learning path 
and resources? 
The conditions under investigation can be 
labeled: (1) freedom without support, (2) 
freedom with support and (3) no freedom. 
Condition (2) represents the use of the 
TENCompetence infrastructure. We predict that 
condition (2) will lead to better results than 
either (1) or (3). 
More concretely, the hypotheses to be tested 
are: 
Amount and appreciation of competence 
development 
- Use of PCM will lead to better competence 
development 
- Use of PCM affects the type of competences 
that are acquired 
- With PCM, people appreciate the learning 
route better 
- With PCM, people appreciate the learning 
resources more 
Appreciation of control 
- With the PCM, learners will experience 
more control over their learning 
5
 Amount and appreciation of collaboration 
- PCM will lead to more and better 
collaboration 
- PCM will lead to better appreciation of 
functionalities for collaboration 
 
Methodology 
Setting 
In our study, we compared condition (1), 
freedom without support, to condition (2), 
freedom with support. The participants in our 
study were divided into two groups, one group 
using the PCM and its functionalities, 
representing condtion (2) and one control group 
using Moodle, representing condition (1). Both 
groups have the same time schedule. 
The intention was to assign participants 
randomly to conditions, but this turned out to be 
impossible. Although this means that alternative 
explanations for the outcomes cannot be ruled 
out, participants in the two conditions turned 
out not to differ systematically with respect 
their relevant background characteristics, which 
will be described in the next section. 
The ICT Teacher Training pilot was 
performed in Bulgaria in the autumn of 2007, it 
lasted for one month and a half with a working 
load of 100 hours in total, including the 
assessment. 
The objective of the pilot is that participants 
become acquainted with the I*Teach 
Methodology [6,9], a specific pedagogical 
approach with an emphasis on collaborative 
learning. During the first face-to-face starting 
workshop, both groups were introduced first 
with the I*Teach Methodology in large, then 
with their respective software tool (Moodle for 
the control group, PCM for the experimental 
group). After that all teachers in the both groups 
are invited to form groups (2-3 people in a 
group), to choose a project (with general 
objective: applying I*Teach methodology in the 
process of teaching in their own specialty), to 
start to work on a project and to have the first 
feedback.  
After this workshop both teachers from both 
groups were involved in the developing of their 
project, using the facilities of the respective 
software for communication and collaboration, 
and during the final workshop they presented 
their project to all other teachers.  
The main differences for both groups can be 
summarized as follow:  
1. The I*Teach Methodology was presented in 
different ways: (1) with the PCM group, 
native PCM characteristics and components 
were used (competence development 
program, competence, community, learning 
plan, learning activity, learning resources; 
see Figure 2); (2) with the Moodle group, a 
group of several word documents (see 
Figure 3) described, explained and provided 
example of the I*Teach methodology.  
2. Similarly, students had to develop and 
present their final project in different ways: 
(1) in the PCM group using the native PCM 
characteristics and components; (2) in the 
Moodle group, the final project was prepared 
as separate Word documents, structured 
according to templates for describing 
scenarios and tasks, and it was presented to 
the group using a PowerPoint presentation.  
 
Figure 2. Screenshot of the PCM as used in the 
pilot 
 
Figure 3. Screenshot of Moodle as used in the 
pilot 
 
Participant characteristics 
A total of 45 participants attended the ICT 
Training pilot. Of these participants, 44 were 
included in the analyses. The reason for 
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 excluding one of the participants was that this 
participant had spent 7 hours on the pilot, 
whereas the other participants spent between 36 
and 60 hours. Therefore the results of this 
participant would not be comparable to the 
other participants. 19 of the participants worked 
in the experimental condition, using the PCM 
system and 25 participants worked in the 
control condition, using the Moodle system.   
Of the remaining 44 participants, 37 were 
women and 7 were men. All came from 
Bulgaria. Most of them were middle-aged 
people. The youngest participant was 23 years 
old and the oldest participant was 57 years old. 
In general the participants were highly 
educated. A large majority of 38 people had a 
university masters degree, 5 had a bachelor 
degree and 1 person had a degree in secondary 
vocational education. 
Most of the participants worked as a teacher 
(40 people, including 5 IT teachers). Three 
people were school directors and one person 
was a university lecturer. Years of experience in 
their profession ranged from 0 to 31 years. 
There were no significant differences between 
the participants in the experimental and the 
control condition. 
 
Measures 
Participants were given a pre-test and post-test 
questionnaire. Participants in the experimental 
condition filled in a post-test questionnaire 
asking them for their use and appreciation of the 
functionalities of the PCM. Hypotheses testing 
was based on two measures (if necessary, the 
relevant construct from the hypotheses is 
indicated in brackets): 
1. Result on final competence assessment 
(amount of competence development) 
2. Answers on questions in the post-test 
questionnaire on: 
- acquired knowledge and skills (amount of 
competence development) 
- appreciation of learning resources 
(appreciation of competence development) 
- appreciation of learning route (appreciation 
of competence development) 
- appreciation of control 
- number of messages posted to the forum 
(amount of collaboration) 
- number of times chat used (amount of 
collaboration) 
- appreciation of collaboration 
- overall rating of chat (appreciation of 
collaboration) 
- overall rating of forum (appreciation of 
collaboration) 
Note that what the participants had learned, 
similar to all other aspects, was measured by 
asking participants what they had learned (‘how 
much have you learned with respect to……’). 
No comparisons were made between pre-test 
and post-test knowledge and skills levels.  
 
Results 
Results of the use of functionalities 
When asked, people indicate that the 
supportive elements are useful. This applies to 
forum, chat and rating. Only marking as 
complete is rated in between useful, and not 
useful nor useless, but this is probably related to 
the fact that a large majority either didn’t see 
the mark as complete option, or didn’t know 
how to use it. 
Despite the fact that almost all participants 
considered these facilities useful, only half of 
the participants make use of the forum, chat and 
ratings, and even less make use of the marking 
as complete option, probably for the reasons 
mentioned above. The most important reasons 
for using these facilities were lack of time. 
Thus, it seems as if many participants view 
these facilities as useful, but their use takes 
time, so you use them only if you have got time.  
The question is whether people are right in 
their estimation that using these facilities takes 
time. The most often mentioned effect of 
marking elements as complete is that learning 
becomes more efficient. Increased efficiency is 
also mentioned with other facilities offered by 
the PCM: making one’s own selection, and the 
hierarchical organization, which makes it easy 
for people to find their way to the learning 
resources. 
The PCM offers people the possibility to 
follow their own path through the learning 
resources. There seems to be a divide between 
people in their appreciation of this opportunity. 
On the one hand, there are people who at the 
beginning already preferred to follow their own 
path, and there were people who enjoyed 
following their own path. On the other hand 
there were people who concluded afterwards 
that it would have been better to follow the 
prescribed order instead and there were also 
people who appreciated the fact that the 
hierarchical organization of elements provided a 
natural path to be followed. Interestingly, the 
proportion of people who prefer to follow their 
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 own path after the pilot has risen compared to 
the situation before the pilot. 
There were some usability issues with the 
use of the facilities, but they were not 
predominant. There were almost no people who 
didn’t know how to use the forum, but there 
were slightly more who didn’t know how to use 
the chat. Perhaps this is related to the fact that 
the chat has no separate tab, but a chat can only 
be started by clicking on a participant who is 
online. It might be that the group chat is 
difficult to use: in the Moodle condition more 
people made use of the group chat than 
individual chat, and for the PCM this ration is 
reversed. There are clearly usability issues with 
the marking as complete option: a large 
majority either didn’t know it was available or 
didn’t know how to use it. There is one problem 
with the PCM forums: almost half of the people 
found it harder to find discussions as separate 
forums were attached to individual elements. 
Related to this, there were more people who had 
a preference for one forum than for separate 
forums for each element. 
Undoubtedly, these results are influenced by 
characteristics of the participants. The pilot 
participants were highly educated middle-aged 
teachers, who in general were more used to 
using the internet for searching for information 
that for discussion and data sharing. Although 
not sent or obliged by their employers, their 
motivation was job improvement and 
improvement of their proficiency level, and not 
defining learning goals for themselves. 
Outcomes may well be substantially different 
for different target groups. 
 
Results of the experiment 
In general, there were no differences between 
the two conditions. Only two results reached the 
required significance level of .005. First, in the 
experimental condition, more participants 
passed the final competence assessment (χ2 = 
8,68, df=1, p = .003). Second, in the 
experimental condition, participants felt more in 
control of their own learning (F=9,90, df = 1, p 
= .003).  
 
Discussion 
From the experiment it became clear that more 
people in the PCM condition passed the 
competence assessment, and people in the PCM 
condition felt more in control of their own 
learning.  
By not rejecting them, our data lend support 
to our hypotheses that use of the PCM will lead 
to better competence development, and that use 
of the PCM will lead to more control over 
learning. The other hypothesis are not 
supported, but neither rejected by these data. 
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Understanding the effects of  different functionality in complex learning environments is one of the 
key challenges of learning technology research.  Particularly for new personal learning environments 
which combine a variety of services to offer new educational approaches such comparisons become 
increasingly important for analysing the effects compared to established learning environments. This 
paper discusses the use of cross-system log file analysis for enabling the comparison between different 
logging approaches used  either by different PLE components of different systems used in evaluation. . 
In the presented example the results of a cross-system log file analysis are also used for validating the 
results of other measures as a questionnaire. This kind of validation reduces the gap of self-recognition 
of activities and opinions of learners, and the actual performed actions within a learning environment. 
This provides a more detailed picture than subjective evaluation could do alone.
Keywords: competence development, virtual learning environments, log file analysis, evaluation
Introduction
Understanding the effects of a technology 
for the learning process is one of the key 
challenges of learning technology research. 
Over time, this challenge has changed in its 
focus remarkably for complex integrated 
learning environments. Especially in new 
personal learning environments where a variety 
of functionality can be combined and used in 
different ways by the learners an analysis of the 
effect of the different tools and functionalities 
on learning becomes more difficult and requires 
multi-method approaches.  
This shift has implications on the technical 
and empirical design of evaluations of virtual 
learning environments. This methodological 
paper describes an approach for comparing 
interaction footprints (as log files and others) 
from different systems and independent service 
components, and how this approach helps 
improving the quality of overall evaluation 
results. This approach is called cross-system log 
file analysis and is used to structure and 
compare user visits and navigation behaviour of 
virtual learning environments which services 
are based on different underlying software 
components. 
Cross-system log file analysis is used within 
the TENCompetence project for evaluation of 
pilot studies. The TENCompetence project aims 
at the development of an European 
infrastructure for lifelong competence 
development. The underlying educational 
principles of learning networks and competence 
centred learning [2, 3] require structural 
changes of design and functionality of virtual 
learning environments in order to meet the 
variety of ways of competence acquisition and 
development in lifelong learning support. This 
implies that an infrastructure that supports 
competence centred learning needs to provide 
access to different  types of tools than more 
traditional forms of technologically enhanced 
education and training.
The TENCompetence infrastructure is 
validated in a number of pilots studies, 
representing the variety of contexts in which 
lifelong competence development takes place 
[6]. In a first cycle of pilot studies the 
TENCompetence infrastructure and the Moodle 
system have been used by different groups of 
learners. The participants of the pilot studies 
have been given pre-test and post-test 
questionnaires. With respect to the research 
questions, the participants are asked to process 
pre- and post-test questionnaires. These 
questionnaires address two main research 
questions. 
- Does the freedom of choice and the tools to 
handle that freedom, which are offered by 
the TENCompetence infrastructure, lead to 
better outcomes than the rigid structures 
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provided by traditional education?
- To what extent are the tools, which are 
provided by the TENCompetence 
infrastructure, helpful in managing this 
freedom once learners can choose their own 
learning path and resources?
 Pre- and post-test questionnaires  provide 
information about the subjective value or 
usability of the involved system components 
but do not provide information about the actual 
use of a system or combined usage of certain 
functionality. Furthermore the subjective 
information is biased by awareness of the 
participants. Therefore we analyse the actual 
usage of the systems in order to develop a better 
understanding of the relation of the participants' 
perception and use of each system component. 
For this purpose the access logs of the 
TENCompetence infrastructure and the Moodle 
system are analysed, because these logs contain 
data about all interactions, which the 
participants performed during the pilot study. 
Nevertheless the Moodle system and the 
TENCompetence system component use 
different logging metrics and protocols 
therefore we had to develop a methodology to 
make the log files comparable. In the following 
we describe the steps and main methods which 
have been developed and implemented to do so.
What are log files?
Log files are transcripts of the activity of a 
server system. For web based systems, the 
server system is the web server including all 
components that made available through it. 
These components can be CGI scripts (e.g. 
written in PHP) or web services that make more 
extensive use the server’s internal functions. 
For web-applications there are basically two 
different types of log files. The first type of log 
files is the so called error log or message log. 
These logs provide insights on the internal 
activities of the system. Message logs depend 
on what is reported from the different 
components of the underlying system. 
Basically, message logs allow components to 
report their internal activities in a free form 
format that depends on the interests and needs 
of the programmers of each component. This 
implies that available data of a component 
depends on what a component writes to the log. 
Moreover, the data found in the message logs 
can be in a completely unstructured format. 
This makes message logs suitable for 
debugging components of a system. 
The second type of log files is the access 
log. Access logs are used by web servers to 
report any request that had been made to the 
system. These log files provide data about the 
external activities of a system. For web servers 
these logs contain data about the requests issued 
by web browsers or similar systems to a web 
server. The data that is stored in the access logs 
is mostly independent from the component that 
actually served a request. More importantly, the 
data stored in access logs is clearly structured 
and well defined. For web systems there exists a 
limited set of standardised structures for access 
logs1. These structures commonly include the 
source of the request (the host name or IP 
address of the machine on which the web 
browser runs), the type of request, the requested 
URL, the user name of authenticated users, and 
the success state of a request. Such standardised 
structures make the access logs suitable for 
statistical analysis about the actual usage of a 
system. Therefore, there is a long tradition of 
the analysing access logs in order to infer 
knowledge about the actual use of web-based 
systems [1, 4, 5, 7, 8].
Some information in the access logs depends 
on the components that handle the particular 
request. This is particularly the case with user 
information. Many scripting frameworks make 
no or little use of the mechanisms of the 
underlying web-server for reporting 
authenticated users back to the server. I.e. the 
user information of authenticated users is not 
stored in the access logs, although users 
authenticate with systems that use such 
frameworks. Interestingly, some systems 
replicate the server system’s logging facilities. 
An example for such a replication is the internal 
access log of the Moodle system. If such 
component specific access logs are available, it 
can be (partially) converted into the 
standardised log formats because they provide 
basically the same information as the server 
system’s access logs [5].
Cross-system log file analysis
Previous research on log file analysis has 
focussed either on the usage of a system, on the 
usage of variations of the same system, or on 
the comparison of low level access statistics of 
different systems, which is often based on 
outputs of tools, such as analog2 or webalizer3. 
The approach of cross-system log file analysis 
1 http://httpd.apache.org/docs/2.2/logs.html
2  http://www.analog.cx/
3  http://www.mrunix.net/webalizer/
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that is discussed in this paper, addresses the 
retrieval of higher level information about the 
actual use of systems with structural 
differences. This requires some homogenisation 
of the access logs as well as more knowledge 
about interaction patterns of each system that is 
included in the analysis. Therefore the cross-
system log file analysis has two steps: 1) the log 
file normalisation, 2) the action analysis.
Log file normalisation
While comparing access logs of different 
systems, log file normalisation is required in 
order to have homogeneous data sources. This 
step is always required if the systems use 
structurally different access mechanism to store 
interaction footprints to their logs, which is the 
case with the TENCompetence Infrastructure 
and the Moodle system. The normalisation aims 
at the harmonisation of the log files of the two 
systems. Without this step the different log files 
will lead to incomparable data sets. 
The log file normalisation can be conducted 
on two levels either on the user-session or the 
activity type.
At the level of user session, the 
normalisation separates all sessions of different 
users. A session includes all requests from one 
IP address that were handled within a given 
timeframe. The duration of that time frame is 
defined by the time that has passed between two 
requests. If two requests from the same IP 
address were handled within a time limit, the 
two requests are treated as part of the same 
sessions; otherwise they belong to different 
sessions. However, IP address and time limit 
are not sufficient in environments such as 
Internet cafés or computer labs in universities. 
For that purpose the user name has to be used as 
an additional constraint, i.e. if two requests 
from the same IP address were performed 
within a time frame but associated with 
different user names, the requests belong to 
different sessions.
At the level of activity types, the 
normalisation isolates the tools offered by the 
virtual learning environment and removes all 
but one request of an action sequence. An 
action sequence covers all accesses to the same 
tool which are not separated by requests to 
another tool. Non sequential requests to the 
same tool remain unaffected by this step. After 
the activity type normalisation each usage of a 
tool of a system is represented by one request. 
This eliminates the differences of the systems 
which are the results of differences in the 
underlying system architecture. Because these 
implementation dependent differences are 
removed, it is possible to compare the user 
sessions of the different systems directly.
Normalising regarding the activity types 
depends on the ability for identifying the 
activity types. This requires knowledge where 
the different systems store the information 
about the activity types in their log files. For the 
TENCompetence infrastructure this information 
can be found encoded in the URI of an action, 
while Moodle stores this information as part of 
the “action” field of the log database. Together 
with this information both system store also the 
kind of action, i.e. if a user contributed 
information (such as posting to a forum) or if a 
user was just accessing the information 
provided by that tool (such as downloading a 
resource form the document repository). The 
log file normalisation has to take care that 
contributing and reading information can be 
identified in both systems, separately. 
Action analysis
After the log file normalisation the different 
components of the system, it should be possible 
to compare all information from the log files of 
both systems directly. In practice this is not 
always possible, because there is no standard 
naming convention for the different tools in 
learning environments. Therefore an additional 
alignment of the tool names of the systems is 
required. This tool alignment already highlights 
where the systems have structural differences. 
Table 1 shows the tool alignment for the 
TENCompetence infrastructure and the Moodle 
system as they were detected in the log files of 
the pilot studies that have been already 
conducted. From this table it becomes visible 
that tools related to competence development 
are specifically to the TENCompetence 
infrastructure, while the tools forum, item, and 
action are only available in one of the systems. 
Given to the structure of the normalised log 
files, the analysis of the systems can be 
conducted on four levels: 1) Tool level, 2) User 
level, 3) Session level, 4) Time level.
On these levels a direct comparison of the 
log files can be performed by using descriptive 
statistics, i.e. it is possible to compare the 
absolute and relative values from both systems. 
These descriptive statistics provide information 
on the following dimensions. 
- Access times
- Actual users
- Independent sessions
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- Overall tool usage
- User activity (number of different activities 
per session)
- Frequency of system use of returning users
- Drop out
- Frequency of tool usage (total and per 
session) per user
- Session structure
- Changes of the session structure over time
While log file analysers are already capable 
to provide descriptive statistics on these 
dimensions, the initial log file normalisation is 
required to understand the differences in using 
the investigated systems. 
Table 1 Relations of the tool names of the TENCompetence infrastructure and Moodle
TENCompetence Infrastructure Moodle
registration course + enrol
action ?
assessment assignment
competencedevelopmentplan course
competenceprofile -
competences -
item ?
resource resource
user user
? forum
Cross-system log file analysis for 
hypothesis testing
The purpose of the approach is not to 
provide descriptive statistics of the system 
usage, but to use these statistics for hypothesis 
testing. In order to do so, the research questions 
need a translation into the dimensions that are 
found in the log files, and a definition of 
expectations on what will be detected in the log 
files of the different systems with regard to the 
related dimensions. In the following it is shown 
how this is done for the two key research 
questions of the TENCompetence pilot studies 
that have been introduced earlier in this paper.
The first research question addresses the 
structuring and the quality of the learning 
processes. The question has two core 
implications regarding the user behaviour: 
firstly, the "freedom of choice" implies that 
users will take advantage of this freedom and 
use the available tools more freely according to 
their actual learning needs; secondly, the 
question assumes improvements of the learning 
outcomes. The first part of the question can be 
directly related to the session structure and the 
user activity. The second part of the question is 
more difficult to translate into activity patterns. 
There are two dimensions of the log file 
analysis that can get used as quality measures: 
the drop out rate and the frequency of tool  
usage per user.
For the results of the log file analysis it is 
expected the session structure differs 
significantly for the users of the two systems. 
Therefore it is expected that Moodle users will 
have more similar session structures because of 
the more rigid curricular approach, while the 
users of the TENCompetence infrastructure 
show greater variations in their session 
structures because of the freedom that is 
provided by that environment. Furthermore, it is 
expected that the users of the TENCompetence 
infrastructure use a greater variety of tools, 
compared to those users of the Moodle system. 
Regarding the quality measures fewer drop outs 
and more frequent use of the different tools is 
expected for the users of the TENCompetence 
infrastructure. 
The second research question for the pilot 
evaluation addresses the tools that are provided 
by the TENCompetence infrastructure 
specifically to support competence centred 
learning. This question implies that the tools, 
which are provided by the TENCompetence 
infrastructure specifically for competence 
development, are used for planning and self-
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assessing the personal competence 
development. In terms of user actions this is 
reflected in the log files on the dimensions tool  
usage, session structures, and the changes of  
session structures over time. 
With regard to these dimensions it is 
expected that the majority of the users of the 
TENCompetence infrastructure use the 
competence profile and competence information 
tools for planning their learning paths, and the 
users frequently use theses tools for organising 
and managing their learning activities. 
Furthermore, it is expected that the structure of 
the user sessions changes towards more 
variation and more flexible use other tools, if 
the users make more use of the competence 
profiles and of the information about their 
competences.
Conclusions and further research
The results of the log file analysis can be 
used for questionnaire validation. This kind of 
validation reduces the gap of self-recognition of 
activities and opinions, and the actual 
performed activities within a learning 
environment. This provides a more detailed 
picture than opinion based evaluations could do 
alone. For example, users may report that they 
appreciate the availability of a certain tool, but 
they never use it during their learning activities, 
or the other way around. Therefore, the log file 
analysis can be used as an instrument that puts 
the results of a questionnaire study in direct 
relation with the actual user behaviour.
The differences between virtual learning 
environments and the variation of complex 
usage patterns regarding their impact on the 
actual learning processes have received little 
attention by recent research. Particularly, for 
software systems, which offer new approaches 
to learning, such comparisons become 
increasingly important for analysing the 
benefits compared to established learning 
environments. This paper discussed the use of 
cross-system log file analysis for estimating the 
quality of the results from other empirical 
evaluation methods with regard to the 
hypothesises under investigation.
Further research on this approach heads 
towards two directions. First, it has to be 
analysed to what extend the results of a cross-
system log file analysis can verify the results of 
pre -and post-test based evaluations methods. 
Second, it has to be investigated to what extend 
cross-system log file analysis can be applied for 
analysing networked learning environments in 
which different systems and services facilitate a 
unique learning experience. This second 
research thread will become of greater interest 
as Web2.0 techniques will become more 
important in the organising the functions of 
virtual learning environments.
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Abstract: This paper presents the results of a pre-pilot experiment offered in Bulgaria for teachers’ trainers 
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1. Introduction 
Lifelong competence development is a 
crucial need identified for the contemporary 
information society. In order to provide 
adequate conditions for everyone to participate 
in the lifelong competence development, we 
need to introduce a lot of changes in society – 
political, social, technological, etc. In order to 
stimulate these changes, European Commission 
launched several research programs, aimed to 
support the process of change.  
The TENCompetence project [1] is one of 
the major responses of the research community 
towards finding a solution to the above 
mentioned society need. It is an Integrated 
Project in the 6th FP of the EC, in the IST – 
Technology Enhanced Learning priority. The 
project has three main objectives:  
1. To research and develop an easy-to-use, 
integrated, open-source, standards-based, 
extensible and sustainable European 
infrastructure for lifelong competence 
development.  
2. To ensure the validity and viability of the 
approach during the project by performing 
real-life pilot implementations in different 
organisational and international settings. 
3. To ensure the sustainability of the 
infrastructure by creating opportunities and 
training for new innovative European 
organisations in the field of lifelong 
competence development. 
This paper presents main achievements 
related to the second main objective, during the 
pre-pilots in Bulgaria for teachers’ trainers who 
have to update their skills in applying ICT in 
teaching. The pre-pilot was organized in July in 
Sofia and becomes a synergy of results of two 
different but related European projects – FP6 
TenCompetence project [2] and Leonardo 
project Innovative Teach (I*Teach) [3]. 
We are presenting the main pre-pilot 
characteristics, the main challenges for the 
trainees, and main results from the pre-pilot. 
The main research questions addressed 
during the TenCompetence pre-pilot were the 
following:  
1. To discover the optimal way to interweave 
both mastering the I*Teach methodology and 
an application of the new tool (PCM) 
2. To search for appropriate methods to present 
the new methodology and the new tool to 
trainees with a high professional level  in the 
context of both ICT and teaching 
3. To find the right balance between the face to 
face and distance training, enabling training 
on-the-job learning to be implemented.  
By finding the right solutions of above 
mentioned questions we have been prepared for 
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 the real implementation of the TENCompetene 
pilot training experiments. 
 
2. The pre-pilot setting 
2.1. The I*Teach methodology and the 
PCM 
The methodology for building ICT-
enhanced skills [4] is implemented through 
continuous, repeatable activities and gradually 
accumulated experiences leading to concrete 
goals by performing specific tasks. This 
methodology tries to find the balance between 
the full freedom of the learners, as one extreme, 
and the strict following of detailed directions, as 
another. A series of sample educational 
scenarios have been designed to support the 
methodological framework. An I*Teach 
scenario represents a composition of tasks (to 
be implemented in the context of an active 
learning environment) leading the students to an 
educational goal by covering intermediate 
objectives (milestones of the learning process). 
The metaphor behind such a scenario is a path 
(the process) traced by landmarks (the 
milestones) leading to the peak (the goal). 
Why is it useful to apply the tools, 
developed in the frame of the TENCompetence 
project for the I*Teach trainings? 
PCM is a tool with the main goal to support 
peoples' personal and Life Long Competence 
Development. It is a system which gathers 
competence related information drawn from 
sources at multiple levels. and is used to present 
and edit this information in a context, structure 
and format which is determined by the user [2].  
Our observation shows that the knowledge 
and competencies gained during the course do 
not finish with the end of the course [5]. Most 
of the teachers face new challenges during their 
work in the class. They feel the need of 
continuing the exchange of good practices in 
the professional community formed during the 
course. Thus we identified a strong need of the 
trainees to continue their further competence 
development preserving all the information 
channels built during the initial training. After 
short introduction of PCM [6] the I*Teach 
trainers made the hypothesis that this new tool 
will provide teachers with a relevant support 
and ensure their lifelong learning. We 
considered PCM to be a tool for converting an 
established professional community in a virtual 
one, rather than just a tool for communication. 
In addition, we could place through PCM 
learning materials and other resources at 
teachers disposal, as well as to prepare distance 
training for I*Teach scenarios. But most of all, 
our expectation was to use successfully the 
PCM for teachers’ competence development 
and to give them a chance to continue work on 
eLearning materials in collaboration with other 
colleagues and students. 
A tool like PCM is a perfect platform for 
putting the idea of collective intelligence [8] in 
action. 
2.2. The Trainers 
The main problem with introducing a new 
toolkit is that often the emphasis is on the tools 
rather than on the context in which they could 
be used and on the didactical strategies. 
With this in mind training was carried out by 
two teams of trainers: one in charge of applying 
the I*Teach methodology, and the other - of the 
TENCompetence infrastructure. 
Since it was not possible to upload any 
learning resources at the then current version of 
PCM, we proceeded as follows: 
• The I*Teach team prepared the instance of 
the course in Moodle where the Methodology 
was presented as a group of several word 
documents, describing the I*Teach 
methodology and explaining how best it can 
be used with 3-4 examples, which are called 
learning scenarios, consisting of several 
learning tasks, all described in a well 
predefined templates. 
• The TenCompetence team developed a set of 
units of learning [7] presenting the main ideas 
of the I*Teach methodology, accessible 
through the SLED server. 
2.3 Selecting the right participants  
There were several important arguments 
determining the selection of the participants in 
the pre-pilot experiment: 
• it was scheduled for the summer (when most 
of the secondary school teachers are in 
vacation) 
• the participation was on voluntary basis 
• in order to promote a new methodology we 
believed that we had to apply it to teacher 
trainers first (“you teach as you were taught”) 
• we needed people open to new challenges and 
prepared to learn every day something new 
• the PCM functionalities were not fully 
developed yet and any qualified and con-
structive recommendation would be helpful 
The easiest solution was to invite university 
lecturers involved in pre-service teachers’ 
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 education who already had excellent computer 
skills.  
We, the trainers, faced serious challenges 
with such a choice, though: 
• the setting was reverse – university professors 
were trainees of high school teachers (3 out of 
4 in the I*Teach team!) 
• the high professional level of the participants 
required a special approach in order to 
convince them in the applicability of the new 
methodology 
• The trainers were expected find an 
appropriate context for a motivated 
introduction of a tool with which they 
themselves didn’t have sufficient experience  
• It was not an easy task for the 
TenCompetence trainers to provide invisible 
help ( an important feature of I*Teach 
methodology); 
• The goals of both the trainers and the trainees 
should be put in harmony  
 
3. The way to the competence 
The duration of half a-day face-to-face training 
followed by two weeks distant collaborative 
work and a half a day workshop at the end 
turned out to be sufficient for the pre-pilot 
testing.  
Unlike all previous I*Teach training [5], 
the idea was to put the main load of the 
training on flexible self-adapted distance work, 
without close supervision of the trainers.  
The biggest challenge for the trainers was to 
put in action a methodology, new for the 
trainees, in a technical setting, new for both the 
trainees and the trainers, for a very short time in 
a natural way, i.e. to interweave the concepts of 
competences and communities with the interests 
of the participants. 
The intense training started with a 3 minute 
introduction of each participant, followed by 
grouping by interests and hobbies and 
identifying (via brainstorming) topics for 
competence development. 
The next step for the trainees was to create 
communities based on the intersection of the 
expressed interests in developing concrete 
competencies followed by designing a 
competence development plan (by means of 
PCM) and finally - to present their work to all 
the participants. 
All these steps were in fact the so called 
milestones of a typical I*Teach scenario which 
they had to go through during the face-to-face 
stage of the training. 
During the whole process we relied on the 
good proficiency level of our trainees and 
provided them with invisible assistance only 
when needed. Thus we let them discover the 
I*Teach methodology by means of PCM 
functionalities. 
3.1. The teams 
To form the competence development teams all 
the participants were encouraged to present 
their interest in non-standard way – they were 
asked to present themselves through the area 
they feel experts and showing 3 things in which 
they would like to have better competences. 
After all the participants presented their interest 
and expertise, next step was to form the expert 
teams. 
The teams were formed on the base of 
common interests. In each team there was at 
least one member who would like to better 
competence in that area and at least one who 
feeling himself/herself expert. Our preliminary 
intent and willing was in each team to be 
included representatives of the trainers – by one 
of two teams of trainers (in spite of that each 
team had in advance notion of the other team 
work the competences of each team of trainers 
in methodology and PCM tool was different and 
role in the build trainees team was also 
different).  
The following teams were formed:  
1. The team with competence in Arts, with 
special emphasis on dancing. 
2. Communication in natural language.  
3. Time management.  
4. The family life, with special emphasis on 
how to become better parents. 
5. The development of e-learning courses.  
3.2. The first challenge 
After the teams were formed in I*Teach style of 
meta-training [5] the challenge was pose:  To 
develop Community according their interests. 
Each community to create competence 
development plan for the competences they 
decide to work. To propose activities, 
appropriate to develop required skills, to find 
adequate resources for each activity. Teams are 
asked to use PCM for completion the task.  
The challenge provides good relationship 
between I*Teach ideas and PCM tool: 
─ The team members should distribute their 
tasks (working on skill working-in-a-team) 
─ For a short period of time (20 minutes) they 
should develop joint result - competence 
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 development plan (like working-on-a-
project) with support of technologies  
─ The groups had to search and find learning 
resources (working on information skills) 
for the learning activities 
During the presentation of the results phase we 
saw good examples of interweaving of both 
ideas.  
Each team had 5 minute to present its results 
without limit of used presentation tools. We 
were pleased to realize that within the given 20 
minutes all teams succeed to develop 
community in PCM, to prepare draft 
competence development plan and to find 
appropriate resources for planed learning 
activities. 
 
Figure 1. Folk dancing competence plan 
Participants and mediators discussed what 
skills were used during performance of the 
tasks, what problems arose, what methods for 
the skills development was applied. The 
participants shared the opinion that challenge 
was main motivation factor. Finally I*Teach 
idea was jointly rediscover and all participants 
feel it is like their “child”.  
3.3. Distance work  
After the first challenge the second one was 
presented. During the next two weeks teams 
were asked to perform distance work. Each 
group should: 
- Fully elaborate the competence development 
plan in chosen area. 
- Describe the scenario and all its learning 
activities and tasks according I*Teach 
methodology.  
- Collect and develop learning resources  
The competence development plan should 
be described at PCM and should include: 
- Learning activities for all intermediate skills 
and way of action. 
- Roles (what are the main roles of participants 
in learning, which activity to which role is 
appropriate, which resources are accessible for 
each role). 
The final project (I*Teach scenario) should 
be developed and presented to the other teams 
using the native PCM characteristics and 
components (competence development 
program, competence, community, learning 
plan, learning activity, learning resources). 
3.4. Final results and feedback 
Two weeks later (in the heart of the summer) 
the participants in TenCompetence PCM pre-
pilot put on the table their results. 
The date and time for the final face-to-face 
meeting was initiated by one of the teams – 
Time management group, which sent an 
invitation to the other groups. The message was 
not just an invitation, it carried out two more 
hidden goals: 1) to encourage the rest of the 
teams to work more actively; 2) to demonstrate 
the skills of the team to work in collaboration 
and to produce short presentation (the invitation 
was one perfect sample of already good 
competence in working-in-a-team and short 
presentation skills built through I*Teach 
methodology). 
All teams answered to the invitation coming 
ready to present their results (Figure 2). The 
results  surprised all the participants and mostly 
us, the trainers, with their originality.  
 
Figure 2. A learning path constructed by the team 
working on a Time management competence  
The teams showed very good understanding 
of I*Teach methodology and mastering the 
skills according it, as well as its implementation 
in PCM.  
Some of the teams had ideas which could 
not be realised with current version of PCM. 
Participants gave their recommendations for 
future development and expressed their interest 
in some new features.  
─ More of participants expressed their willing 
to have hierarchy/ontology of competences; 
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 ─ Some participants worried because the 
forum and chat were not yet available and 
communication was realized by other 
software; and currently there was no option 
in PCM to describe repetitive activities 
(such as a cycle of actions with conditions) 
as done in Figure 3. 
 
Figure 3. A learning path in the form of a 3D spiral 
difficult to presented in PCM 
One of the most difficult questions arose 
from the Arts team - how to measure 
competence development level in such skills 
like dancing, singing, etc. The team suggested 
some possible methods for self-evaluation, but 
question remained open. 
 
4. Conclusions 
The most important result of the pre-pilot 
experiment was that the trainees managed to 
improve concrete competences of their own in a 
chosen area.-– not just to have one more tool, 
not just to know how to implement one more 
methodology, but to improve your self-
confidence by proving to yourself that you 
could be a long-life learner. The enthusiasm 
shown by all the teams encouraged us to 
perform the real pilot training with secondary 
school teachers two months later by using the 
same strategy.  
The understanding that the synergy between 
I*Teach Methodology and TenCompetence 
ideas produces promising results raised our 
confidence during the next pilot experiments. 
Another important finding for the 
participants was that each one of them learned a 
new thing not only in a relatively new field but 
even in a field he/she felt an expert. 
So finally all the participants were in the 
roles of both– teachers and learners. Something 
every teacher (even a university professor) 
should be comfortable with if he wants to 
educate life long learners. 
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1. Vocational Education and 
Training in Switzerland: the necessity 
of reviewing professional profiles 
 
The Swiss Federal Institute for Vocational 
Education and Training (SFIVET)1, is concerned 
with the issue of competences analysis and 
development on two different levels. First of all, 
this Institution is involved in reviewing the training 
paths of all the different professional profiles as 
provided by the new Law on Professional Training 
(LPT), which came into force in 20042. On the 
other hand a constant and wider reflection about 
the changing professional and key competences at 
work is running in different fields (mediators3, 
grocers, health professionals). 
                                                 
1 For more information on the activities of SFIVET, 
please go to http://www.ehb-schweiz.ch/.   
2 The ultimate aim is to create, as per article 3 of the 
Law, “a. a professional training system that allows 
individuals to develop personally and professionally and 
to integrate into society, in particular in the employment 
sector, by making them capable and available to be 
professionally flexible and to stay in the employment 
sector; and b. a system of professional training that 
favours companies’ competitiveness” [1]. 
3 It deals with teachers who have a specialisation in 
mediation in an educational context. 
The reasons of this reviewing lay in the fact that 
the Vocational Education and Training (VET) is 
deeply involved in the changes of the professional 
world. The Swiss professional training system, 
built on the dual model in terms of an alternation 
between school and work, also provides a third 
training environment – that of inter-company 
courses – thus stressing the importance of the work 
reality and of the training of professionals. The 
implementation of this Reform and the discussion 
of the above mentioned competence profiles have 
called into question how to face the training 
challenge in a context that is so changing. First of 
all, by ensuring an updating of the training paths, 
secondarily by increasing the flexibility of the 
competences used in different professional 
contexts, without undermining the different 
professional identities. In other words, we 
wondered what conceptual framework and what 
methodological path would better lead us to 
identify the competences for the different 
professional profiles. 
The present contribution aims to illustrate a unique 
conceptual framework (CoRe – an acronym 
meaning Competences and Resources) developed 
by the SFIVET and two different empirical 
applications, using two differentiated 
methodological paths. 
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2. The centrality of the competence 
 
Some conceptual assumptions are the basis for the 
definition of our R&D approach in the field of the 
analysis of the professional sphere of action4: 
 
- in order to describe the professional identity of 
a professional, a reflection about the 
configuration of his professional profile has to be 
made; 
- every professional profile can be reconstructed 
starting from the acted competences, that is to 
say resources5 used in situations. 
- the schedule of the acted competences requires 
the analysis of the professional practices, which, 
in turn, build up the sphere of action of a 
profession. 
On this basis we have built, developed and tested a 
tool for an in-depth study of the professional 
competence in action: the creation of this tool 
needs some clarification on two levels in order to 
make its premises operative: 
a) on the theoretical level: it is necessary to 
theoretically clarify the concepts of 
competence, situation, and sphere of action; 
b) on the methodological side: it is necessary to 
practically operate with the concept of 
competence, moving from the theoretical level 
to the operative one, also defining what 
instruments we need to analyse it. 
a) About the first issue, competence has to be 
intended as the new interpretative paradigm of the 
working practices. Nowadays, a professional 
cannot define his/her identity just by referring to 
the abilities of a certain job [2], as these abilities 
themselves are in constant evolution and even 
more adapted to the real situations. He/She is even 
more compared with complex situations, 
changeable contexts, personal and personalized 
demands. He/She does not simply practice the 
profession, but he/she continuously moulds and 
builds it, by adapting it.  
In the perspective which considers competence as 
an act of integration of resources in action [3], 
being competent means mobilising each time, in a 
suitable way, and in a different measure, resources 
or partial competences related to the following 
                                                 
4 Handlungsfeldanalyse in German and analyse du 
champ d’action in French. 
5 Here, ‘resource’ means resources within the person, 
such as knowledge, know-how, values and attitudes. 
ambits: subject matter, methodological, social, 
personal [4]; or using resources that Le Boterf 
calls knowledge, know-how, attitudes6. [6, 2].  
Only an original combination of these individual 
resources made by the professional in a way 
suitable to the context, allows the subjects to face 
evenemential, unusual, problematic and, as said, 
non routine situations [7]. 
This implies that a situated knowledge, i.e. a 
knowledge that is anchored to the working context, 
is considered to be strongly embedded in the 
situation: therefore, we refer to the competence 
construct, according to Le Boterf, as the capacity 
to “mobilise” cognitive abilities to handle complex 
situations; «the competence does not consist in the 
resources to be mobilised, but in the mobilisation 
itself of these resources» [8]; in this context, a 
subject can possess some resources, but not 
necessarily be competent/skilled7. 
 
If we privilege competence – as described, i.e. not 
in the common accepted meaning of mere ability – 
as an approach to professional knowledge, then the 
situation is another concept at the centre of the 
theoretical system, since we consider competence 
as knowledge in situ(-ation) and therefore always 
in relation to a system of activities, that as such 
manifests itself as situation: «competence is 
defined as a particular way of coupling with the 
context, as a form of ‘ecologic’ integration 
between acting and the way in which it manifests 
itself» [11]. 
For a definition of situation we refer to the model 
of the Cultural Historical Activity Theory (AT) 
[12, 13, 14]: this helps us consider that «contextual 
whole», that «environing experienced world» – to 
use Dewey’s words [15] – which alone is able to 
build the analysis unit for acting equipped with 
sense, which is essentially human. In this context 
we can note the subjective, social and aimed aspect 
of human activity, within which knowledge is not 
given, unless it is situated knowledge8.All the 
professional situations can be set within a sphere of 
                                                 
6 For a comparative and linguistic study of the concept 
of competence, see [5]. 
7 More generally we could say that this model inserts 
itself in a trend that considers competence as situated [9, 
10] and as resource-in-action: that is to say that a 
competence resides not only in the resources that make 
it up, nor in their sum, but in the act itself in which these 
are combined, integrated and mobilised in situation, for 
which it is possible to give a competent performance. 
8 It is obvious to think about Vygotskij's work, and also 
to Michael Cole's cultural psychology, and to the work 
of Silvia Scribner, Jean Lave, Etienne Wenger. For a 
more in-depth study please see also [16, 17]. 
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action which is basically the context of action of a 
profession. Its modelling includes the “actors” 
involved in the activities, both in a limited sphere 
(PhA, Pharmacist, customers, products), and in 
wider sphere (other institutions, suppliers, doctors, 
health insurances). 
 
b) Of course some behaviouristic models 
based on the top-down operazionalization of the 
learning objectives [18] and on taxonomisation 
[19] do exist to define competences (and 
competences profiles), but they do not focus on the 
“situation” concept. The Swiss vocational training 
system itself used to refer to another model to 
elaborate training plans, which is based on a 
hierarchically structured definition of the learning 
objectives. Such a model is named Triplex9 and 
foresees three kinds of competences needed to 
perform a profession: professional, methodological 
and social competences. The required contents of 
the training path to acquire the needed professional 
competences are defined on the basis of a top-
down hierarchical system, which is related to three 
levels of training objectives10; these are generally 
defined by a group of experts in the concerned 
professional field. The analysis of the sphere of 
action is not mandatory. 
We created a model which starts from the real 
situations to be faced by the professional, in order 
to define the resources and the competences 
needed to cope with them (professional profile 
definition); at this point the training paths can be 
designed to make people develop and acquire the 
identified competences. In this way a virtuous 
circle between professional situations, 
competences and training has been created, as in 
Figure1. 
 
3. The steps in two different 
applications 
 
The above mentioned conceptual framework has 
been made operative and tested in two different 
prototypical settings: i) for the creation of a 
renewed training path for the profession of the 
Pharmacy Assistant in Switzerland (PhA), 
according to the LPT, based on a study of the 
                                                 
9 For a brief description of the procedures for 
elaborating a training plan with Triplex and CoRe, see – 
in French, German and Italian –
http://www.bbt.admin.ch/themen/grundbildung/00107/0
0365/index.html?lang=fr  
10 The three levels are: fundamental objectives, 
operative and performance objectives. 
professional competences and ii) for the 
investigation and creation of the competence 
profile of the teachers who use the ICTs in their 
didactics11. The first experience was basically a 
development one, foreseeing a new training 
curriculum on the basis of the found competence 
profile; the device developed in that occasion was 
named CoRe [21]. The second setting was a 
research one, trying to explore a new field of 
teaching competences [22, 23]. 
 
Consistently with what has been described in 
regards to theoretical concepts (§2.), the main steps 
of the two settings – which we will refer to simply 
as “CoRe” and “ICT” – are common and shared, 
and can be summarised as follows: 
a) Modelling and analysing the sphere of 
action.  
In CoRe, during an initial workshop the 
moderators present, on the basis of specific 
literature, a first model of the sphere of action 
which is discussed and validated with the experts 
of the professional field involved (2-3 people). 
In ICT, the researchers individually interviewed 
some pioneers of the field using the technique of 
entretien d’explicitation [24, 25], and not using 
focus groups12, which in their turn can assure a 
first reciprocal validation of the list of typical 
situations and of the resources needed; on the other 
hand in depth narrations provide very detailed 
descriptions of situations. 
b) Identifying the professional and daily 
situations of the relative resources. 
In CoRe, 6 up to 8 professional experts take part in 
the second workshop, where the most typical 
situations13 that are usually dealt with by the 
professionals are identified alongside the 
resources, under guise of knowledge, abilities and 
                                                 
11 See also [20]. 
12 All the methodological details and the results are 
precisely described in [22, 23]. 
13 Le Plat [26] brings to light how action, and in 
particular working action, is inhabited by a plurality of 
rationalities, that have to do with the history of the 
subject, their objectives, aims, representations and 
emotions. Work in this sense cannot be considered 
separately from the man, but on the contrary 
professional practice is actually embodied in the worker. 
In other words, work brings with it a double 
characterisation: on one hand it brings elements of a 
social, collective, sharing and normative type, while on 
the other hand it brings subjective elements that are 
linked to the worker’s individuality and to that of their 
interpretation of the task (normative, compulsory) that, 
in this sense, becomes activity (action). 
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attitudes, put in action within these situations14. 
Each situation is described specifying the actors 
involved, the activity, the norms, and eventually 
the tools required to be successful. You can see an 
example in the attachment. Finally, the list of the 
situations, resources, competence profile and the 
training curriculum, after having passed a first 
theoretical and conceptual verification, are 
validated by the all the stakeholders in a pragmatic 
process of consultation.  
We could say then that CoRe already starts from 
the experts’ representations of the most typical 
professional situations, while in ICT the typical 
professional situations and the practices acted in 
them are deducted by the researcher from the 
collected narrations of the actors15.  
c) Defining the competences and the competence 
profile. 
In CoRe, starting from a clustering of the main 
situations and of the related resources, a list of 
competences is built, and this allows to face these 
families of situations. The gathering of working 
situations in the monitoring phases (through the 
techniques of the focus group), is useful for 
indexing and for classifying the variability of the 
working situations in families of similar situations 
– which have in common goals, actors, and 
actions16.  
In ICT, the classification and clustering of the 
situations are made by the researchers – as said, 
with the support of two softwares – and not 
directly by the experts. This fact implies an 
important difference: the researchers are not 
experts in the professional field they investigate; 
for this reason they could classify competences and 
situations differently from the experts. A final 
validation with the experts is therefore necessary17.  
                                                 
14 In the case of PhA, the situations listed were 51. To 
see a description of these (in French or German), please 
see http://www.pharmasuisse.org/fr/media/pharma-
assis/reform/bildungsplan/02_Bildungsplan_frz.pdf or 
http://www.pharmasuisse.org/fr/media/pharma-
assis/reform/bildungsplan/01_Bildungsplan_d.pdf.  
15 The transcriptions of 45 interviews were analysed 
both with a qualitative method for the content analysis 
with the support of the software Atlas.ti, and in a 
quantitative manner with the support of Alceste. 
16 For a reference to the Activity Theory which is the 
basis for this reflections, see [13]. 
17 On this last aspect another remark should be done: in 
ICT, the professionals investigated were all taking part 
in experimental blended learning projects, representing 
a best practice and some new tendencies in the teaching 
competence development; in this, it differs once more 
from the CoRe model, where we have seen that the 
experts have been chosen as experienced representatives 
of their profession. 
If, as we have seen, our theoretical approach 
considers the competence as an over-all way of 
managing working situations, thanks to the fact 
that it is composed by different resources, 
orchestrated in situations, then the subject who has 
a certain type of competence will be able to 
manage a certain family (or class) of situations, or 
in other words: a certain category of situations is 
handled thanks to a certain kind of resources, 
variously combined and mobilised, according to 
the goal. 
A competence profile is for this reason a limited 
list of competences18, each one described on the 
basis of the specific resources composing it and 
allowing to handle a certain typology of situations. 
d) Designing the training programme. 
Especially in CoRe, this elaboration foresees a 
close continuity between the first steps of 
analysing the sphere of action and the development 
of the training programmes; in fact, once the 
situations and relative resources are defined as well 
as the reference competences, we proceed to 
elaborate the proper curriculum, that is the 
structure of the training path, its content, the 
pedagogical and didactical directions. The 
implementation of the training plan has been 
structured so as to not forget the identified 
competences (and then the starting situations too); 
it foresees for example that i. the didactical 
material is built starting from the resources 
identified during the analysis of the professional 
situations; besides, ii. such a material wants the 
learning contents to be put in close and explicit 
relationship with the situations themselves, as to 
integrate systematically (theoretical) learning and 
professional practice, and so as to show the 
apprentices in a concrete way that such contents 
really make sense; iii. finally, it has to be said that 
the so built curriculum foresees explicitly training 
“lessons” (in the case of PhA, one hour per week) 
devoted to the analysis of professional situations: 
this allows not only to integrate once more theory 
and practice, but also to enforce one’s own 
professional identity – thanks to the analysis and 
the consequent gained awareness on one’s own 
practice19.  
In ICT, steps towards the elaboration of a real 
training programme have been made, but not in the 
                                                 
18 In the case of PhA, the final competences that are 
included in the professional profile are 12; the same 
number of families of situations were obtained from 
grouping the 51 situations identified.  
In the ICT study, the competence profile is composed 
by 11 competences. 
19 For a wider description of CoRe steps please see: [27, 
21]. 
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direction of integrating the whole profile in a 
training offer; rather, we began introducing some 
elements concerning this profile directly into the 
qualification course of our teachers at SFIVET. 
Other developments are by the way still being 
evaluated. 
 
According to the CoRe-PhA example, the four 
steps here commented can be represented as in the 
following Figure 1. 
 
 
 
Figure 1. The scheme of the four phases of CoRe. 
 
4. Arising issues 
 
To conclude, we tried to show here how our 
embracing the situated concept of a competence on 
a theoretical level can be translated into practice, 
considering two different R&D interventions.  
In particular, it has been shown how we could be 
very “situated” in the survey phase, in which we 
collected what a professional does in his/her 
practice. Finally, we could come back to 
“situatedness” in the implementation phase: 
commenting the PhA example, we have seen how 
our model requires to concretely integrate the 
concept of “situation” both in the construction of 
the didactical material and in the delivery of the 
subjects themselves. 
 
The two derived research and development 
projects are at the present time at a testing phase in 
the territory. The training plan of CoRe-PhA has 
been operative since August ‘07 in the different 
places of training. The results of the ICT project 
have been integrated in the training path of the 
teachers attending the courses at SFIVET. Some 
monitoring and evaluating procedures are running: 
in particular for what concerns CoRe, there are 
meetings with the school teachers and with a group 
of trainers operating in the Pharmacies of different 
Swiss regions20, in order to evaluate the quality of 
the training and of the didactical materials. 
 
The experiences conducted present some crucial 
points of interest for what concerns i) primarily the 
investigation of the professional situations and 
competences acted in the daily job, as basis for 
handling the renewing of training paths. Just 
                                                 
20 In addition to an online survey submitted to all the 
involved Swiss Pharmacists. 
starting from the real professional activities it is 
possible to define suitable and present-day 
curricula; ii) secondarily, the centrality of the 
competence concept, not only on a conceptual and 
theoretical level, but also in the operative one, 
seems to be fundamental: competence becomes a 
core which can be made operational by the 
indicators of knowledge, abilities and attitudes 
present in the situations; iii) these experiences 
allow to use the professional reality in the training 
paths. 
From a methodological point of view, a next step 
for the future is still open: trying to operate both 
with the representations of the experts - in the form 
of the focus group and of the narrations – and with 
the observations on the field (job context) by the 
researchers, in order to cross the two perspectives. 
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6. Attachment: Example of the definition of a competence (n.5) and of two 
situations. 
 
Competence n.5 (sale) 
The Pharmacy Assistant has the necessary knowledge, know-how and sensibility to establish personal 
relationships with the customers. That allows him/her to know their needs and to offer them some adequate 
advice and support. He/she is aware of his/her limits and knows when to address the Pharmacist.  
 
 
 
Situation Preparation of a pharmacy box 
Actors Pharmacy Assistant, Pharmacist. 
Activity The Pharmacy Assistant composes a pharmacy box suitable to various customers’ 
activities (holidays, sports, first-aid box, etc.). 
Norms Regulations of the Pharmacy 
Required resources 
 School Pharmacy Inter-company courses 
Knowledge Customers’ typology, 
first-aid materials, 
pathologies 
 
 First-aid materials, treatment in case 
of little urgencies, pathologies 
Know-how  Selection of a not too huge range 
of useful medicines, adaptation to 
the customers’ needs, sales 
techniques, communicative 
sensibility, identification of the 
customers’ typologies. 
Selection of a not too huge range of 
useful medicines, adaptation to the 
customers’ needs, sales techniques, 
communicative sensibility, 
identification of the customers’ 
typologies. 
Attitudes Sense of responsibility, precision, flexibility 
 
 
 
Situation Advice in the field of parapharmaceutical products 
Actors Pharmacy Assistant, Pharmacist. 
Activity The Pharmacy Assistant is able to advise the customer on natural, dietetic and 
parapharmaceutical, hygienic, sanitary and domestic products. He/She is able to give 
advice on precautionary measures and to propose a personalised treatment. Being the 
case, after having addressed the pharmacist, he/she advises the customer to consult a 
specialist. 
Norms Regulations of the Pharmacy; legal norms 
Required resources 
 School Pharmacy Inter-company courses 
Knowledge Natural, dietetic and 
parapharmaceutical, 
hygienic, sanitary and 
domestic products; 
customers’ typology 
Natural, dietetic and 
parapharmaceutical, hygienic, 
sanitary and domestic 
products; 
additional recommendations 
Natural, dietetic and 
parapharmaceutical, hygienic, 
sanitary and domestic products; 
additional recommendations 
Know-how Ability to pay attention to the 
customer, communicative 
sensibility, persuasion, sales 
techniques, linguistic abilities 
 
Customers’ typology 
identification, persuasion, sales 
techniques, linguistic abilities 
Customers’ typology 
identification, persuasion, sales 
techniques, linguistic abilities 
Attitudes Sense of responsibility, accuracy, sense of touch 
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Abstract 
 
Introduction: 
 
The Peoples Open Access Educational Initiative’s (http://peoples-uni.org) aim is to deliver public 
health education that is of high quality as well as low cost. A key requirement is to develop 
appropriate public-health competences. 
 
Methods: 
 
The subject selected for the pilot module was maternal mortality. Competences, were dictated by 
and through the requirements and needs for learning and building public-health capacity. 
 
Results: 
 
Assessment of identified competences was based on published competences, but these required 
modification for problem-based learning and the settings that they are being used in. 
 
Conclusion: 
 
Peoples-uni.org has achieved several successes, which suggest that building an on-line, 
accredited Diploma in Public Health is not an impossible aim and this is because of its aim of 
building education and skills development around Open Education Resources, to help with 
capacity 
building in developing countries and because the educational model includes competence and 
problem based approaches. 
Keywords: 
Competence, public health, online-education 
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Introduction 
 
Last year, the UK government announced its 
commitment to helping developing countries to 
tackle their public health problems (1). These 
problems are an issue for many developing 
countries, and capacity to deal with them is 
limited. Locally delivered public health 
courses, (especially those that deliver at 
Masters level), are heavily oversubscribed in 
the countries where there is the greatest need. 
UK Universities charge high fees to overseas 
students. This limits the capability of both 
parties (providers and participants) to 
contribute to public health capacity-building in 
developing countries. In addition, most learning 
provided by British universities is naturally UK 
focused – dealing with UK flavoured issues and 
problems; and therefore focusing on models of 
delivery best fitted to the Western world. 
“Development of academic partnerships 
between developing and developed countries is 
a sustainable approach to build research 
capacity in the developing world.” (2)  
Increasing amounts of open source educational 
material, as well as delivery mechanisms, are 
now available through the Internet. For 
example, the Open Courseware Consortium (3) 
features several detailed public health courses, 
though these are focused on the home countries 
of the universities providing them, not 
developing countries. Wiki-technology has 
allowed courses to be developed (4,5) but while 
some of these provide courses, they’re not to 
Masters level and where materials are provided, 
they’re not always accompanied with a 
coherent course of study. However, we have 
not been able to find examples where OERs are 
used as the basis for public health education, or 
where such education is planned outside the 
traditional university sector, in the way we 
propose (6) 
So, with this in mind, we decided to develop 
the Peoples Open Access Educational Initiative 
(http://peoplesuni.org) – established in 2006 as 
a loose association of interested parties. Its aim 
is to deliver public health education that is of 
high quality as well as low cost, using the open-
access resources that are available. 
Obviously, in setting up this course, a key 
requirement was to develop appropriate public 
health competences and explore the assessment 
possibilities. As straight-forward as this 
sentence sounds, it doesn’t take into account the 
consideration that went into deciding which 
competences we should include. 
Once these had been established, could we 
assess achieved competences mapping them 
against internationally recognised standards to 
ensure that we were building meaningful and 
useful public health training? 
The next question was: could we do this 
outside the traditional university system, 
making learning flexible and more responsive 
to the needs of participants? 
The early stages of developing the 
Peoples-uni and a first course in public health 
began in September, 2007 with the piloting of a 
module on the subject of maternal mortality. 
 
Methods 
 
The process of establishing and delivering the 
courses and was used to set up the pilot module. 
This was as follows: 
1. Identify a health problem. 
2. Identify the educational need (such as 
Masters level for health professionals or ‘train 
the trainers’). 
3. Identify the competences required. 
4. Identify the on-line resources relevant to the 
competences. 
5. Develop a set of focussed discussion topics 
for tutor/facilitators to lead on-line groups, 
using a learning management system (currently 
Moodle). 
6. Assess and accredit learned competences. 
7. Do this across a range of relevant problems 
to cover a whole set of competences to build a 
public health course. 
8. In addition, the course developers are 
committed to revising the resources as they are 
used, in order to ensure local relevance. 
The subject selected for the pilot module was 
maternal mortality – a key public health issue. 
Competences, at this stage, were dictated by 
and through: 
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• The requirements and needs for learning and 
building public health capacity in developing 
countries; 
• The Maternal Mortality module’s focus and 
topics; 
• The experience and views of the module’s 
developers and facilitators. 
The module had five topics. The process 
involved developing headline competences for 
each topic, focusing on the aim of the learning 
and used these to determine the assessment. 
Each of the topics ran for two weeks of 
discussion. The delivery of the module was 
through problem-based learning. Participants 
were required to read the peer-reviewed 
materials and discuss questions raised to meet 
the competences. 
 
Results 
 
The Pilot - Delivery 
 
The module was delivered over ten weeks to fit 
between the end of Ramadan and the onset of 
the Christmas and Eid festivals. There were five 
topics based on competences and three 
assessments (one formative). There were 
several general and content-expert facilitators. 
38 students from Pakistan; Turkey; Democratic 
Republic of Congo; India; Nigeria; Sudan; 
Ghana; and the USA signed up to the course, 
after limited publicity, and their backgrounds 
ranged from clinicians wanting public health 
perspective to policy-makers and programme 
leads. 
Communication was in-depth and discussion 
was lively – possibly because all were aware 
that this was a pilot and were keen for it to 
succeed. 
 
The Pilot - General Issues 
 
The key issues for running the pilot were: 
• Educational materials 
• Delivery mechanism (ICT and tutors) 
• Accreditation of learned competencies 
Looking at course delivery and teaching, the 
following organisations and people have played 
a vital role. UK/US universities have donated 
some of their course materials. Facilitation and 
guidance has been carried out by volunteers – 
the Diaspora who want to ‘give something 
back’; retired academics, and; health service 
professionals. However, the focus here is the 
competences. 
 
The Pilot - Competences 
 
Assessment of identified competences was 
based on published competences, but these 
required modification for problem-based 
learning and the settings that they are being 
used in. Furthermore, to add weight to value of 
the training, external accreditation was sought 
from the Royal Society of Health. 
Exploration of these issues and discussions 
continue. 
 
The Pilot - Module Evaluation 
 
19 students had completed the evaluation 
questionnaire by early January, and the overall 
response was very positive. Some of the key 
results are shown in the following tables: 
 
Table 1: Student motivations to participate in the 
Module 
 
There is obviously commitment to building 
public health capacity with key motivations 
being the development of knowledge and skills. 
Academic credit was considered least 
important, though certainly not unimportant. 
The use of on-line learning also provided an 
opportunity not easily available through 
institution-based learning – the ability to 
How important were these potential reasons for you to 
enrol in this course module? 
Reason Very 
important 
A little Not at 
all 
To get academic credit 9 6 2 
To gain public health 
knowledge 
15 2 0 
To gain public health 
skills 
15 0 1 
To look at the resources 12 4 1 
To join in a discussion 
with others 
12 5 0 
To get experience in e-
learning 
11 5 1 
Other reasons    
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discuss problems and solutions with colleagues 
from around the world. 
Table 2 alleviates some of the concerns that 
the organisers and facilitators had about the 
technical delivery of the course – especially 
after the server failure. 
 
Table 2: Student assessment of the module aspects. 
Course Benefits 
Ex’nt Good Useful Not 
of 
Use 
The general interest 
of the course 
8 8 1 0 
The academic value 
from the course 
10 4 2 1 
The practical value 
from the course 
6 3 4 3 
The input to the 
discussions from 
other students 
5 11 1 0 
Input to the 
discussions from 
facilitators 
11 2 2 1 
 
Discussion 
 
Module Evaluation 
 
The participants’ focus on developing public 
health knowledge and skills (Table 1) 
reinforces the need to develop appropriate 
competences. While learning is interesting, the 
usefulness of any newly acquired knowledge 
and skills to improve service-delivery is 
determined by whether it helps the participant 
become an effective and competent practitioner. 
The use of on-line learning also provided an 
opportunity, not easily available through 
institution-based learning, to discuss problems 
and solutions with colleagues from around the 
world. The structure and format of delivery are 
appropriate – files were kept small because of 
internet access issues (Table 2). Many of the 
students reported that they were participating 
from internet cafes so ease of downloading 
materials was very important to them. This will 
inevitably restrict some of the materials that can 
be provided and therefore impacts on how the 
competences can be assessed. In the interests of 
transparency and realism, it is essential that the 
process (of determining both the competences 
and assessment criteria), recognises the 
possibilities and limitations of the materials. 
 
Development of Competences 
 
The Pilot has demonstrated the need to assess 
participants’ work against recognised public 
health competences, even though the 
participants themselves did not focus on the 
need for academic credit. Work, by the course 
developers and facilitators, has explored 
existing lists of public health competences from 
the UK, US and Canada. 
These were mapped to the Peoples-uni aims 
and objectives. Published competences require 
modification for problem-based learning and 
developing country settings. For example, the 
UK’s competences are tied up in the Faculty of 
Public Health’s training programme for 
consultants and assessed through ‘on the job’ 
training, while the People’s University 
participants are not in any such environment. 
Similarly, competences from the US and 
Canada, while focused on skills, are linked to 
working in developed countries. Means of 
assessment has also had to be taken into 
account. The skills requirements are being, and 
need to be, generated by academics, employers, 
students, professional associations, etc. What is 
developed for use locally (and delivered by any 
course) has to be consistent with agreed generic 
competences, taking account of local methods, 
technologies, and resources. Competences are 
also being refined over time by all course users 
and suppliers – facilitators and those providing 
the materials. These are ongoing processes. 
Most importantly accreditation is being 
sought from academic bodies and/or employers 
and professional associations. Assessment is 
still being discussed but the key aim here is for 
transparency – both during the course and from 
the point a student considers enrolling. With 
this in mind a stable URL will be created where 
the competence definitions can be held and 
updated. 
Discussions are now underway with the 
Royal Society of Health to explore 
accreditation of work. 
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The Future 
 
The pilot Maternal Mortality module has been a 
successful exercise – in exploring competence 
development and most importantly, as far as the 
participants are concerned, delivering useful 
public health education. Further modules are to 
be developed to form a Diploma of Public 
Health. Demand was highest for the following 
subjects – suggesting that a generic, skills-
development approach would be most useful: 
• Research methods 
• Health economics 
• Disease surveillance 
• Public health preparedness, disaster and 
emergency planning 
• Health statistics 
• Evaluation of interventions 
• Epidemiology 
• Health policy 
Competences and their assessment criteria 
will be listed on permanent pages of the website 
– available to all of those considering enrolling 
on the modules. 
 
Remaining Issues 
 
All of the work undertaken (course 
development and delivery, facilitation and 
exploration of competences and accreditation) 
on the Peoples-uni has been carried out by 
volunteers. The greatest needs are to: 
• Identify volunteer tutors/facilitators and 
content experts. 
• Identification and delivery of materials. 
• Develop six more modules to build into a 
diploma course by September, 2008 – ensuring 
that the competences match the needs of 
developing countries. 
• Agree accreditation with an appropriate body. 
All of this work is ongoing. 
 
Conclusion 
 
In the future it is anticipated that graduatesof 
the initiative will take a leading role in course 
development and delivery – these are the 
people who know best how the courses can best 
meet the needs of workers and of the 
populations they serve. 
However, at this stage we have achieved 
several small successes, which suggest that 
building a cheap, on-line, accredited Diploma 
in Public Health is not an impossible aim: 
• Peoples-uni.org has generated interest and 
support because of its aim of building education 
and skills development around Open Education 
Resources. 
• Our educational model includes competence 
and problem based approaches. 
However, the potential for success still relies 
on volunteerism, though we have been 
successful in ‘recruiting’ advisors from an array 
of backgrounds and locations. Remaining 
unsolved issues that are being dealt with 
include developing an appropriate business 
model. There also issues over providing 
materials and information to participants with 
very limited internet access – this is being 
investigated. Talks have begun with the Royal 
Society of Health on the matter of accreditation.  
We are still at an early stage and will appreciate 
all help, advice and collaboration 
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Abstract 
Within the TENCompetence project we aim to 
develop and integrate models and tools into an open 
source infrastructure for the creation, storage and 
exchange of learning objects, suitable knowledge 
resources as well as learning experiences. This 
contribution analyzes the potential of social software 
tools for providing part of the required functionality, 
as well as some challenges involved. 
1. Introduction 
During the last three years, the Web has entered 
into a second phase, known as Web 2.0. New 
services and software have transformed the Web 
from being a predominantly read-only medium 
to one where anyone can publish and share web 
contents. Web 2.0 tools promote different types 
of communication: one-to-one, one-to-many, or 
many-to-many, synchronous and asynchronous, 
and can be used to search, share and create 
different media: from text (Blogs and Wikis) to 
images in Flickr, audio, podcasting and video in 
YouTube. Given the information overload that is 
created by the exponential growth of content on 
the Web, other tools help learners filter and 
manage information (social bookmarking and 
RSS feeds). The use of these services has 
provided new means to share knowledge, 
exchange ideas and easily publish work. 
Social software at its core is based on 
supporting individuals to interact socially and to 
achieve their personal goals, together with 
people who have similar interests. It works 
bottom-up: people sign up to a system and form 
communities through personal choice and 
actions. Their desire to organize themselves into 
groups and to collaborate by advancing personal 
interests contrasts with more traditional 
approaches where people are placed into 
organizationally or functionally-defined groups. 
In contrast, traditional LMS still approach group 
membership in a top-down fashion. In current 
learning environments and in corporate settings, 
it is hard to imagine a single person acting 
without some specifically assigned membership 
(in a class, a working group, a team or a 
division). Social software will change the 
traditional way in which learning systems, 
groupware and other project-oriented 
collaboration tools work. People start using 
social software individually; they advance their 
own biases and connections, and reflect them in 
social relationships in everyday life. This 
process is not organized in terms of a single, 
clearly defined project; rather, it is a people-
driven world, in which social interactions are 
inductive, passing from individual to a group, to 
other people and other groups. This approach 
may appear untidy and approximate, but often is 
a better method towards forming strongly 
motivated groups and working teams. 
In our project context we want to address the 
following questions:  
· What happens, if social software is used in 
formal learning or work environments, and 
how can it extend the functionalities of 
traditional learning or work environments? 
· How can the essential elements of social 
software be incorporated into more 
conventional software solutions, ultimately 
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transforming learning communication and 
working collaboration, and which 
challenges do we have to address to achieve 
this integration? 
The use of Blogs, Wikis, media-sharing 
services, and other social software, has been 
shown to create exciting new learning 
opportunities for people, and to support creation 
of social networks and communities of practice 
among company employees [1, 5]. The learner 
is seen as a participant who is actively engaged 
through a rich set of interactions within these 
communities. At the same time, the worker must 
fulfill three workplace roles: working, learning 
and collaborating with other colleagues. In this 
paper, we sketch, in a scenario-oriented way, 
how people can interact in their working 
environment to create, search and share 
knowledge resources [3, 4, 5]. 
2. TENCompetence Background 
TENCompetence addresses the need for flexible 
and effective lifelong competence development 
and aims at supporting individuals, groups and 
organizations by establishing the most 
appropriate technical and organizational 
infrastructure, using open source, standards-
based, sustainable and innovative technology.  
To integrate models and tools for creation, 
storage and exchange of knowledge resources, 
in the first project stage we implemented the 
KRSM infrastructure [2] making information 
accessible to better support lifelong learning 
and enhance learning experience. This 
infrastructure brings together information stored 
on institutional servers, centralized repositories, 
locally on learner desktops (by means of P2P 
technology) and online community-sharing 
systems like Flickr and YouTube. The KRSM 
architecture is depicted in Figure 1. 
In the next project phase we plan to extend the 
integration of Web 2.0 applications to support a 
variety of scenarios, one of which is described 
in the next section. Whereas in the current 
KRSM architecture Web 2.0 applications like 
Flickr and YouTube are only considered to be 
information sources for existing services, in the 
next project stage we aim to combine 
functionalities of existing Web 2.0 applications 
(tagging, bookmarking and commenting) into an 
integrated LearnWeb 2.0 platform for sharing, 
discussing as well as for (possibly 
collaborative) creation of knowledge resources. 
 
Figure 1: KRSM Architecture 
3. Scenario and Challenges 
We start with the observation that software 
development needs to be interpreted and 
described not from a technological standpoint, 
but in terms of potential use. Thus we start with 
a short scenario and then analyze the challenges 
and design choices arising from that scenario.  
3.1 Scenario Higher Education / Need 
for Interoperability 
Our main actors in this scenario are ICT 
technicians who support different projects and 
people in a university environment. Technology 
is used at different levels of the organization: 
work (store and share knowledge resources), 
teaching (present and provide learning 
materials), learning (for workers and students). 
Each technician works on several tasks, but 
communication among colleagues is only 
performed in person or via e-mail, without any 
synchronization or support. Too often, a 
technician does not know what the others are 
doing, even if their work is relevant for her 
tasks. Resources are stored in different 
databases, which are neither linked nor 
interoperable; discussions take place ad hoc and 
are not stored, best-practice transfer is manual 
and ad hoc, and not supported by any system. 
Figure 2 depicts some of the technicians’ tasks 
and contextualizes some possible applications 
of Web 2.0 tools in our scenario. For instance, 
Blogs and Wikis can provide cross-project 
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communication, creating a useful knowledge 
repository and allowing easier review, reporting 
and sharing of activities. Every technician could 
then browse and subscribe to them through RSS 
to keep updated on relevant news. Web 2.0 tools 
can be used to foster interactivity, 
communication and collaboration.  
 
Figure 2: Technicians' Activities 
Other examples include the adoption of Instant 
Messaging to communicate and share 
information within the technician group with 
lower costs (compared with telephone calls) and 
the advantage of saving data in a chat. RSS feeds 
and social bookmarking can help to track 
changes and news, replacing the staff 
newsletter. Blogs and social annotation tools 
support project discussions and development of 
technical plans. The instant, secure and constant 
accessibility of data in searchable format, which 
Blogs provide, can be a huge productivity 
improvement in sharing information. Wikis and 
mind mapping can help in creating a knowledge 
base of good practices and preparing the agenda 
for delivering the minutes. Forums can be used 
to keep track of courses and exams procedures 
as well as Podcasts as an alternative or 
supplement to traditional face-to-face training 
activities, to facilitate IT support for university 
employees and part-time students.  
Also the possibility of using new means of 
sharing between different institutions is worth 
investigating: 
o social bookmaking in existing online 
library services (including online 
catalogues and online information 
resources such as e-journals) 
o video-conferencing and content sharing 
to customize university courses 
o reuse and sharing knowledge resources 
between different universities to 
improve the learning quality 
o forums where students can speak about 
their experiences at the university. 
Traditional information systems like LMS 
should blend with Web 2.0 applications in order 
to create new environments that reshape 
information processes and flows and connect 
competences. The objective is to allow users to 
invest as much of the available effort as 
possible in the production of rich interaction, 
resulting in an optimal collaborative load. The 
use of social software applications fosters the 
sense of community and group motivation, 
improving resource sharing between people.  
Providing integration and sharing among these 
different kinds of tools is crucial, though. 
Already with current ERP solutions, integration 
of diverse systems turned out to be a challenge. 
Applications "do not converse"; they do not 
share data and do not concur to re-use services 
or applications in a uniform / interoperable way.  
With Web 2.0, we have to integrate new 
application types into this already complicated 
environment, to provide functionalities for 
knowledge resource sharing and exchange. 
Retrieval of heterogeneous knowledge resources 
among different tools and social network 
services is still too difficult. We would like to 
collect relevant information about different 
knowledge resources, gathering them in an 
integrated environment from where they can 
easily be accessed. This should be provided via 
a distributed and modularized infrastructure, but 
allow some means of centralized user 
authentication or Single Sign On (SSO) 1 
functionalities, to avoid having the user need to 
log in several times, for each tool integrated in 
our environment. 
3.2 Challenges 
Web 2.0 is a challenging environment, in which 
knowledge resources are distributed among a set 
of heterogeneous online storage tools, each 
providing specific functionalities. Whereas each 
online application supports a limited set of pre-
defined tasks (like storage, editing or discussing 
                                                                
1 SSO: http://en.wikipedia.org/wiki/Single_sign-on 
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of resources), our LearnWeb 2.0 integrated 
environment aims at offering a rich set of 
functionalities over the whole virtual working 
space containing the entire set of distributed 
resources, without unnecessary boundaries.  
Existing Web 2.0 tools differ in programming 
languages, granularity degree of their APIs, and 
licensing system. Among the great number of 
available tools, only a few are delivered with an 
open source license, which allows them to be 
customized and seamlessly integrated in a 
centralized environment. Whereas many tools 
are copyrighted, some of them deliver their API, 
which allows for integration of their services in 
LearnWeb 2.0. When neither the source code 
nor an API is available, they have to be linked 
as external tools. 
Our work on LearnWeb 2.0 will address two 
main challenges in the coming months: a) 
Integration and Interoperability and b) Identity 
Management. We discuss these two challenges 
and possible solutions in the following sections. 
3.3 Challenge 1: Integration and 
Interoperability 
Our LearnWeb 2.0 infrastructure aims to 
provide rich functionalities within a single 
environment as a combination of services 
provided by Web 2.0 systems.  
Content provided on Wikis, Blogs, Forums, 
Podcasts and other tools need to be integrated in 
a way that makes access to these distributed 
resources as easy as to learning materials in a 
conventional LMS, and also provide the entire 
set of required functionalities. Technical 
integration of different Web 2.0 applications 
can be performed at different levels. We 
consider three possible integration degrees: 
basic, partial and complete. An example of 
basic integration is linkage of resources 
provided by one application (for example, a 
photo in Flickr) from another application (such 
as a document in Google docs). This basic 
integration level does not require lots of 
implementation effort (in fact some existing 
Web 2.0 applications provide such basic 
integration by means of links to external 
resources), but does not really help the user to 
reduce manual efforts, as all references need to 
be created manually. A more tight (partial) 
integration can be achieved by putting one 
common application on top of the APIs 
provided by the different Web 2.0 tools. 
Unfortunately, most of the available APIs are 
application specific and functionally limited, 
making even partial integration difficult. 
Full integration (the most difficult to achieve) 
would result in a common system that provides 
the entire set of functionalities of all 
applications in an integrated manner. For 
example, in such a fully integrated system we 
could drag and drop a Flickr picture to a 
document written in Google docs. Although at 
the first glance full integration seems to be the 
most preferable choice, it needs to be performed 
in a modular way, preserving the ability of 
future updates of integrated tools.   
One possible approach to achieve such technical 
integration is to define a set of common 
interfaces for the core services, such as SQI [6] 
for search. However, heterogeneous APIs 
require creating specific wrappers, like SQI 
wrappers implemented in the KRSM system for 
YouTube and Flickr integration. One 
disadvantage of this approach is that such 
wrappers need to be created for every 
application to be included. Another problem is 
that not all required functionality of the Web 
2.0 applications can be accessed through their 
APIs. For instance, the YouTube API does not 
allow for video upload. 
To address this problem in LearnWeb 2.0, we 
currently investigate a set of core services to be 
fully integrated and look for suitable tools 
providing them. In the next phase we will 
extend the list of supported functionalities by 
adding new tools using tool- and service 
dependent degrees of integration. In order to 
support the core discussion functionality 
described in our scenario, we will first install 
freely available Wiki and Forum software on a 
LearnWeb 2.0 server and then connect services 
of the other tools like Flickr using their APIs.  
Apart from integrating components on an 
operational level, semantic interoperability has 
to be provided. Currently, most of the search 
facilities of the available Web 2.0 applications 
rely on keyword search using tags. We expect 
more semantic search features to be added in 
the future, raising the question of semantic 
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interoperability. Also, some of the tools provide 
more expressive query languages than the 
others. Some allow only retrieving single 
resources, whereas others like Flickr or 
GroupMe2 support resource aggregation.  
3.4 Challenge 2: Identity Management 
LearnWeb 2.0 will need to provide means of 
seamless user authentication for every 
application it integrates. Having to log into a 
multitude of separate applications would, 
besides the generated nuisance, slow down 
search and learning processes significantly. 
One of the popular approaches for Single Sign 
On in a university environment is Shibboleth3, 
which supports cross-institutional sharing of 
access controlled web resources. Unfortunately, 
targeted Web 2.0 tools as well as the users of 
the LearnWeb 2.0 are typically not a part of any 
specific organization, reducing the applicability 
of Shibboleth as a solution candidate. 
Another interesting approach for SSO in a Web 
environment is provided by OpenID4, an open, 
decentralized, free SSO system for user-centric 
digital identity. Using OpenID-enabled sites, 
Web users do not need to remember traditional 
authentication tokens (username, password) for 
every site they want to visit. Instead, they only 
need to be previously registered on a Website 
with an OpenID identity provider. As OpenID is 
decentralized, any Website – regardless its 
institutional affiliation – can employ OpenID 
for users to sign in. OpenID takes advantage of 
already existing Internet technology (URI, 
HTTP, SSL, etc.) and employs identities that 
people have already created for themselves in 
their blog, photostream, profile page, etc. 
OpenID does not solve all problems, though. 
Although many sites already support it, in order 
to be useful for a fully integrated environment, 
OpenID needs to be integrated in every included 
site. Thus selecting OpenID still restricts 
possible choices for the tools to be integrated. 
An important consideration for designing 
LearnWeb 2.0 is that most users already have 
their personal accounts with many applications 
                                                                
2 GroupMe: http://groupme.org/GroupMe/ 
3 Shibboleth: http://shibboleth.internet2.edu/ 
4 OpenID: http://openid.net/  
to be integrated. These user accounts can be 
accessed through the Web interface of the 
specific tool. Users need to access their own 
resources, contacts, and bookmarks already 
available in the Web 2.0 applications through 
the new integrated environment. One possibility 
to provide SSO for LearnWeb 2.0 is to keep 
authentication data required by each application 
encrypted in a single place (locally by the user 
or on a trusted server). In this way, the data for 
a specific application can be decrypted and used 
to authenticate the user, only requiring the user 
to provide one password for decryption. The 
advantages of this approach are its simplicity 
and independence of the target application. 
4. Conclusions 
Internet has changed the way people acquire 
and share knowledge. Web 2.0 infrastructures 
will change the way people exchange 
knowledge and interact. In this paper we used 
one scenario to find and discuss some 
challenges for integrating social software tools 
in our LearnWeb 2.0 infrastructure, and 
sketched some preliminary ideas towards 
implementing this infrastructure.  
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Life-long learning is a term that has different meanings.  It can refer to the learning that occurs in relation to a 
particular career path, learning inside or outside the workplace, or informal learning that occurs as a part of a 
hobby or personal interest.  Tools that support life-long learning should be malleable enough to effectively adapt 
to changes in learning mode, behavior and context to take into account changes in the personal circumstances 
and objectives of learners.  This paper presents the beginning of a process to uncover some of the dimensions 
that can govern the design of adaptable, extensible and customisable life-long learning systems.
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1. Introduction
Life-long learning can mean different things 
to different people.   This  paper begins with a 
brief  definition  which  is  followed  by  a 
presentation  of  scenarios  in  which  life-long 
learning  may  occur.   The  ‘types  of  learning’ 
section  illustrates  how learning  activities  may 
change  over  time.   This  is  complemented  by 
considering  the  different  tools  that  could  be 
used by learners.   Particular  focus is  given to 
learners  who  are  carrying  out  periods  of  self 
study.  New themes, such as the notion of the 
Personal Learning Environment, and the role it 
may  play  in  on-going  developments  are 
introduced and considered.
Aspin  describes  a  number  of  different 
definitions  of  life-long  learning  [1].   Some 
learners may develop an identity which is tied 
to  and  bound-up  with  learning  activities. 
Others  may simply view life-long learning  as 
educational  activities  that  help  with  life 
management.   Another  view  is  that  life-long 
learning is learning that occurs throughout life. 
Others  may see  life-long learning  as  a  set  of 
interrelated ideas that can be used to transform 
society,  enabling  its  members  to  become 
learning resources for its constituents.
The  use  of  information  technology  creates 
the potential to enable ‘learner peers’ to interact 
and  communicate  with  each  other,  allowing 
opinions, materials and learning techniques and 
strategies to be shared.  Learners may gain an 
opportunity  choose  and  define  their  own 
objectives  and  competencies  that  suit  their 
needs.   In  essence,  information  technology, 
particularly,  networking  technology  (which 
represents  a  both  hardware  and  software 
technologies)  may  enable  learners  to  engage 
with and consume educational resources in new 
ways.
The precise nature of consumption (and also 
the production) of educational materials will, of 
course, vary substantially between learners.  To 
further  understand  differences  it  is  useful  to 
consider the idea of the ‘learner profile’.
2. Learner Profiles
One  way  to  begin  to  understand  the 
requirements of technologies that could be used 
to  support  life-long  learning  is  to  build  user 
profiles,  a principle that is  well  known within 
the  interaction  design  and  usability 
communities  [2].   Different  types  of  learner 
needs  can  be  seen  through  different  learner 
profiles:
- Jim works  within  a  call  centre.   He  feels 
that  he  could  make  more  of  a  difference 
within his  local  community where he is  a 
part time youth worker, but is not sure how. 
He quite likes the organisation in which he 
works  but  he  is  unclear  about  what  he 
would like to do in the future.  He thinks he 
would like to do something different.
- Dave  is  employed  in  an  IT  department 
within a large company.  He knows that he 
is good at supporting people and feels that 
he will make a good systems administrator 
one  day.   Although  IT  is  a  field  that  is 
always changing, he has decided to take a 
professional  IT  qualification  to  help  him 
gain promotion and develop his knowledge 
of the area.
- Sue has an interest  in local history.   Now 
that  she is  working only part  time,  she is 
finding it possible to learn more about her 
local  area  and  understand  how  it  has 
changed over time.  She isn’t doing this for 
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anyone other than herself.  She has always 
lived  in  the  area  where  she  lives  and 
regretted  not  doing  anything  like  this 
before.
From these  simple profiles we can begin to 
consider the nature of the learning activities and 
strategies that different individual may use.
3. Types of Learning
The  objectives  of  each  learner  are  very 
different.  Jim’s objectives are not yet  formed 
although he might be edging towards a decision 
about  what  to  do  in  the  future.   Conversely, 
Dave’s objectives are clear.   He may even want 
to  complete  his  studies  within  a  particular 
timeframe to minimise his costs and maximize 
his earning capacity.   Sue,  on the other hand, 
may have few of these concerns.  Instead of her 
learning being directed by curriculum, it is self 
directed  by  either  herself  or  by  other  people 
around her.
Life-long learning is sometimes referred to 
in conjunction with informal learning.  Informal 
learning  may  be  task-based  learning  where 
individuals  may utilise rapid training resources 
with the objective of learning about a specific 
activity or task.  Jim, our employee within a call 
centre,  may  utilise  task-based  learning 
objectives to remember  how to use unfamiliar 
parts of the call-centre application that he has to 
use on a daily basis.  Jim may also have a fixed 
length  of  time  in  which  his  learning  activity 
may  be  able  to  take  place.   The  learning 
objectives  may  be  stable  and  a  training 
department  of  his  organisation  may  have 
created  a  fixed  curriculum  and  developed 
custom e-learning material.   His learning may 
also be carried out on an individual basis, rather 
than within a group.  
Issues  such  as  the  solidity  of  the  learning 
objectives, the extent of group working and the 
amount  of  time  available  for  learning  can 
broadly  be  considered  to  be  dimensions or 
attributes  of  life-long  learning.   Another 
important  dimension  is  the  personal  needs  of 
learners.  Learners who have decided to enroll 
on  a  formal  programme  of  study  after  some 
time of not being engaged within education may 
need support  that  is  different  to  learners  who 
are  well  aware  of  the  demands  that  may  be 
placed upon them.  Similarly, learners who have 
additional  needs  may  also  need  support  to 
ensure that they can fully participate in learning 
activities.
It should be recognised that any one of the 
learners  that  have  been  described  earlier  may 
become disadvantaged in terms of their ability 
to  carry  out  or  participate  in  learning  at  any 
time.   As  a  result,  technological  support  that 
they use to access learning materials or to gain 
inspiration  or  material  from  others  should  be 
made to be as accessible, usable and adaptable 
as possible.  This leads us to consider the use of 
learning  tools,  systems  and  technologies  and 
how they may be able to support individuals.  
Let  us  again  consider  Jim.   Jim may be a 
user of a web-mediated social network.  As a 
result, he may have the ability to ask his friends, 
‘what  would  you  do?’   His  friends  might 
respond with a set of criteria that he could use 
to  build  a  framework  to  help  him to  plan his 
future.  This activity could occur face to face, or 
through  communication  tools  such  as  instant 
messenger, for example.  He may use the tools 
at his disposal to ask follow up questions.
Dave is in a different situation.  He knows 
what he wants to do and as a result may use on-
line  discussion  forums  to  share  learning 
experiences with peers in other companies who 
may be following similar career trajectories.
Discussion forums that help others to make 
career decisions can be found for subjects such 
as taxation, accountancy and medicine as well 
as IT.  Dave may ask questions such as which 
exam to  do  next,  what  are  the  most  difficult 
areas to attend to, and what activities he might 
carry  out  to  most  effectively  prepare  for 
examinations.  Dave may also be in a position 
where  there  are  other  people  within  his 
company also taking similar  exams.   He may 
ask them for advice, and even use some of the 
same material that they did.
Sue’s  situation  is  very different. 
Unconstrained  by  time  and  curriculum  her 
objectives  are  her  own.   Whilst  she  may use 
forums  to  share  details  of  her  project  with 
others,  she  may  use  different  tools  such  as 
mapping  utilities  to  record  information  about 
the areas she has studied and diary or blogging 
tools  to  keep  record  information  that  she  has 
gathered  (she  may  even  using  her  own 
ePortfolio,  perhaps  using  a  set  of  word 
processing  files  to  gather  the  evidence  of  her 
research activities).
Each learner could,  in essence,  create  their 
own  personal  learning  environment,  [3],  [4], 
using resources  found on the internet  or  tools 
found within  the  computing  devices  that  they 
may  have  at  their  disposal.   Their  personal 
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learning environment could be their own laptop 
computer where each learner could store their 
files,  learning  histories  and  contacts  to  other 
people  who  share  similar  interests. 
Alternatively  a  web-based  or  peer-to-peer 
application could be used to share opinions and 
information with other learners [5].
Two interesting issues include how learners 
may  make  decisions  regarding  the  tools  that 
they  use  (and  decide  whether  they  may  be 
useful), and how the tools can adapt to changes 
in  learning  activities.   It  is  this  issue  of 
adaptability to which we turn to next.
4. Adaptability
Each  learner  may  change  their  learning 
trajectory  at  any  time.   Jim  may  make  a 
decision  to  leave  the  company  in  which  he 
works and instead embark on a series of formal 
courses that would help him to reach his aim of 
providing  help  and  support  to  his  local 
community.  Dave may decide that he does not 
want  to  become  a  systems  administrator  and 
instead  wishes  to  focus  on  how  the  existing 
systems in his  company could be modified  to 
ensure  that  customers  are  presented  with  an 
effective and efficient user experience.  Dave’s 
objectives may become unclear.
Sue,  on  the  other  hand,  could  choose  to 
temporarily  abandon  her  informal  studies  and 
instead  select  a  more  formal  path.   She  may 
conclude  that  she  needs  a  stronger 
understanding  of  what  it  means  to  ‘study 
history’ and also wish learn more about some of 
the  subjects  that  she  has  found  through  her 
informal  research.   She  may  now be  looking 
forward to working with others.
Two  areas  of  change  can  include  the 
formality of  the objectives  and the  amount of 
learner  collaboration  that  may  be  required. 
These  issues  are  underpinned  by  the  need  to 
support adaptability, accessibility and security.
It  is  an  obvious  statement  that  life-long 
learning  tools  should  invariably  place  the 
learner at  their  centre.   Users must  be able to 
manage their  identity in such a way that they 
have complete control over what is presented to 
others  and be able  to selectively choose what 
resources they may consume and when.  These 
issues  are  particularly  pertinent  due  to  the 
emergence and deployment of software that is 
increasingly ‘social’.
A further point relates to the ways in which 
adaptable software might be used.  A personal 
learning environment may be used to consume 
web  services  to  secure  access  to  alternative 
forms  of  learning  materials  (an  issue  that  a 
related  project  called  EU4ALL  is  exploring, 
[6])  or  present  RSS  feeds  describing  new 
subject topics, news and courses.
Creating consistent  forms  of  interaction  to 
enable different types and categories of learning 
tool  to  work  together  remains  a  substantial 
challenge.   Furthermore  it  is  necessary  to 
consider  how  knowledge  and  usage  of  tools 
could  be  shared  between  different  groups  of 
learners.
5. Summary
Some authors have written about the triadic 
nature of  life-long learning,  [7],  meaning it  is 
often  spoken  about  in  three  different  ways. 
Firstly, with regards to economic progress and 
development (Dave’s desire to progress in the 
company where he works), secondly in terms of 
personal  development  and  fulfillment  (Sue’s 
desire to learn more about local history just for 
the sake of it),  and finally, as a way to create 
and  instill  inclusiveness  and  democratic 
understanding  and  activity  (reflected  in  Jim’s 
desire to become more involved with his local 
community).
Learners learn for different motivations and 
any  personal  learning  system  or  life-long 
learning system should always address the need 
for  adaptability  and  have  the  potential  to 
change.
The  definition  of  a  personal  learning 
environment is not one that is currently fixed.  It 
can  be  used  to  refer  to  a  laptop  or  personal 
computer  (in  some  cases)  or  a  collection  of 
related  on-line  services  that  can  be  accessed 
through an end user application or a web-client.
When  we  consider  the  need  to  address 
flexibility  we  also  need  to  consider  how 
information about tools (and how to use them) 
can  be  shared  between  different  groups  of 
learners.   Learning tools  have the potential  to 
help  users  to  explore  future  areas  of  study, 
foster the development of study skills and instill 
an  awareness  of  different  learning  trajectories 
that may be available.
There  are  a number  of  dimensions of  life-
long learning  tools.   These  include  individual 
user preferences in terms of the form of material 
that is needed to enable study (an accessibility 
issue),  the  clarity  and  formality  of  learning 
objectives, the extent to which collaboration is 
needed,  as  well  as  important  practical  issues 
such  as  identity  management  and  security. 
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Further dimensions are likely to exist and made 
explicit  as  new  ways  of  connecting  learners 
continue to be developed.
Creating a life-long learning system, suitable 
for all  learners,  which comprises of  malleable 
learning tools  is  a  challenging and potentially 
impossible  task,  but  one  that  should  be 
explored.  This paper has demonstrated the use 
of learner profiles and illustrated how learners 
can change over time.
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Abstract 
The Hybrid Learning Model is an interactional 
model that encapsulates teaching and learning in a 
plain English format and has the learner 
perspective at its core. This paper describes the 
Model and its effectiveness in addressing the 
challenges associated with the capturing and 
describing of teaching and learning practices. 
  
This paper reports on the effectiveness of this 
model in articulating, reflecting on, designing, 
evaluating and sharing academic practice, drawing 
on studies involving over 50 academic practitioners 
and 200 students. It also describes the Model’s 
suitability in influencing learner centred practice, 
enhancing the learning and teaching experience 
and assisting students adapt to new learning 
activities. 
 
Finally, the potential to develop the Model to 
provide teachers and learners with a simple, 
standards based framework to traverse the 
continuum of learning design is discussed. 
 
Keywords: Learning Design, Teaching, Learning, 
Reflective Practice 
 
1. Introduction 
“Change is endemic in the education sector. 
The pressures for change come from all sides: 
globalisation, government initiatives, doing 
more with less, improving the quality of 
student learning and the learning experience, 
and the pace of change is ever increasing. 
Living with change and managing change is an 
essential skill for all.” [1] 
 
The “Centre for Institutional E-Learning 
Services” (CIES) [2] is part of the Centres of 
Excellence in Teaching and Learning (CETL) 
initiative across the UK and Northern Ireland, 
and is based at the University of Ulster. It is an 
institutionally based Centre of Excellence and 
the core activities take place internally within 
the institution. The main aim of this CETL is 
to promote, facilitate and reward the adoption 
of a ‘learner centred’ reflective practice 
approach to the development of teaching and 
learning, in particular with respect to the use of 
e-learning technologies.  
 
The raising awareness of both the learner 
context and a greater understanding of their 
roles and expectations is an essential priority 
for the project given the changing social, 
technological and educational context within a 
society seeking to embrace social inclusion 
and lifelong learning agendas. 
 
One of the project’s initial aims was to seek to 
develop a reference model that could be used 
to promote reflection, evaluation and 
dissemination of effective teaching and 
learning practices to teachers and learners.  
 
This paper reports the development of a 
Hybrid Learning Model [3] to allow 
practitioners to describe teaching and learning 
practices, which are traditionally challenging 
to articulate in a precise and disseminable 
manner [4][5]. The paper will provide an 
overview of the Model and will discuss a 
number of teacher and learner perspective use 
cases. 
 
2. Overview of the Hybrid 
Learning Model (HLM) 
The Hybrid Learning Model described in this 
paper is based around straightforward concepts 
and uses simple language to allow practitioners 
to easily articulate and share teaching and 
learning practice in a generic and reusable 
format. It is based on and adapts the University 
of Liège, LabSet project’s ‘8 Learning Events 
Model’ (8LEM) [6][7] and is enriched with a 
vocabulary of generic ‘learning activity’ verbs 
derived and adapted from Bennett [8], 
University of Wollongong.  
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Each of the eight learning events is expressed 
in iconographic terms that depict the basic 
teacher - learner interaction and each event is 
complemented by a closed list of associated 
verbs for typical teacher and learner activities 
that provide a further simple, yet powerful aid 
to articulating practice.  
 
The Model is supported by a set of prompt 
cards that provide a tactile environment to aid 
reflection and design. To facilitate the 
modelling process, these simple two-sided 
flash cards each display the learning event on 
one side and associated relevant teacher / 
learner verbs on the other. A number of visual 
aids were incorporated into these flash cards to 
provide reinforcement of the interaction type 
and the distinct learner and teacher roles. 
 
Figure 1: Example of flash card (front) 
 
 
Figure 2: Example of flash card (back) 
 
The resulting enriched 8LEM sequences, 
depicting learning events and teacher and 
learner specific verbs are further annotated 
with appropriate contextual information 
including objectives, resources, environments 
and other relevant prompts. This provides a 
rich reference framework that is concise and 
structured and has the learner perspective at its 
core. 
3. The Model in Action 
In the initial development stages of the Model, 
the project team used a facilitation approach 
carried out in an informal setting. Following a 
brief overview to the modelling process and 
the Hybrid Learning Model, practitioners were 
provided with a set of flash cards. Using a 
lesson plan as a reference point, the teacher 
selected appropriate learning events to describe 
their practice. Once an overall sequence of 
learning events had been chosen, the 
practitioner then turned over the flash cards 
one by one and selected the verbs that most 
closely described both their own activities and 
that of their learners within each individual 
learning event.  
 
When more than one verb per role was 
selected, the practitioner was encouraged to 
consider if these activities formed an 
asynchronous sequence or an overall 
synchronous interaction. This additional 
annotation provided a useful granular 
interaction sequence within the learning event. 
At the end of this process, the facilitator 
transcribes the model onto a template form, 
along with relevant contextual information, for 
review and reflection.  
 
The use of the cards in an informal 
environment allows practitioners to choose 
specific learning events and verbs in a relaxed 
manner, usually resulting in further 
experimentation and re-consideration of both 
the sequence of events and their choice of 
verbs to describe learner and teacher roles. 
This indicates the value of the physical cue 
cards in promoting reflection and ongoing 
questioning when considering and articulating 
teaching practice.  
 
Practitioners were able to personalise the 
process and use of the cards to best describe 
their practice in terms of actual processes, 
interactions and in a clear way where 
expectations are apparent. The cards, as a 
physical cue perhaps promote more ownership 
of the modelling process and allow 
opportunities for deeper reflection. 
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4. Use Cases 
The Model has provided a common design 
language for face to face and online activities. 
The simplicity and universality of the concepts 
and language used within the Model has 
resulted in a number of added value use cases 
being identified. Initial development and 
evaluation of the Model with practitioners 
identified a number of potential uses of the 
Model. These include: 
1. Raising awareness of teaching and 
learning processes and in particular the 
learner perspective; 
2. Reflecting on, evaluating and reviewing 
current practice; 
3. Planning and designing course materials / 
learning activities; 
4. Providing a reference framework to assist 
in course administration functions e.g. 
course validations and peer observation. 
 
Focus groups with students allowed a 
comparison of student and teacher developed 
models of the same learning activity to be 
considered. The results from these sessions 
confirmed that learners found the Model easy 
to use and that their experiences were 
articulated in a consistent manner.  
 
Student feedback from this activity also 
suggested that the Model could provide 
learners with a simple and clear framework to 
assist their learning, in particular in group 
work and independent learning situations. This 
feedback initiated an evaluation of a further 
use case: 
5. Assisting students to adapt to new learning 
situations by clarifying expectations and 
processes. 
 
This latter study involved the compilation of 
teacher developed models, using the HLM, 
which were then used to support students 
participating in defined activities e.g. seminars, 
case studies, group work and practicals. 
5. Practitioner evaluation of the 
Hybrid Learning Model 
The Model and its use in the above scenarios 
has been formally evaluated by teaching staff, 
teaching support staff and staff developers 
using a number of complementary research 
tools and measures including interviews, 
closed and open response questions and focus 
groups. 
Initial evaluation of the HLM and its 
supporting flash cards with practitioners 
identified the benefits outlined in Table 1. 
 
Table 1: Percentage user responses (from 
practitioner perspective) relating to aspects of 
the learners’ role (n=51) 
The model provides an accurate 
description of the teaching / learning 
process  
79% 
The use of the model provides me with a 
greater awareness and understanding of 
the learners’ role  
87% 
Use of the model has provided me with a 
greater awareness of the nature of the 
interaction between the teacher and the 
learner  
80% 
 
These findings were strongly supported by 
open responses including: 
• “Encouraged me to think about it from the 
learner’s perspective rather than just 
focusing on the teacher”; 
• “It has shown me learning events/verbs 
which maybe I am not using as much as I 
could/should be.  It's made me think more 
of varying activities in the lab”; 
• “Looking at the learner perspective with 
fresh eyes”; 
• “Made me think of just how many 
different aspects there are to the learner’s 
role”; 
• “I tend to underestimate the learner’s 
efforts”; 
• “Made me think about balance of 
expectations vs balance of activities”. 
 
6. Learner evaluation of the 
Hybrid Learning Model 
Tutor developed models to describe specific 
learning activities were presented to learners as 
walkthrough animations and summary tables. 
Evaluation of this use of the HLM to assist 
learners to adapt to new learning situations 
indicated that the structure and simplicity of 
the provided models was positively received 
by learners. Indicative feedback from this 
evaluation is presented in Table 2. 
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Table 2: Sample scenario feedback  
(n=50: Year 1 BSc Marketing students 
undertaking a portfolio based assessment) 
After seeing the modelled activity I did 
not need to contact my lecturer to find 
out more about compiling my portfolio  
82% 
I am using the modelled activity in 
preparing my portfolio 
78% 
The modelled activity helped me to adapt 
to completing my portfolio 
92% 
 
Subjective feedback from the above students 
indicated that the introduction of the Model 
provided them with a greater appreciation of 
the learning process, increased confidence in 
how they should “perform” the activity and a 
clear reference framework for them to refer to. 
Comments on how students used these 
modelled activities included: 
• “To help me bring everything together and 
know what is expected from me”;  
• “Something like this would be a positive 
help… especially the terminology and 
being able to focus your learning 
differently”; 
• “It makes you structure your learning and 
expectations”; 
• “I shall check my work against this model 
and tick off each section as I complete it”;  
• “Mainly as a checklist to see if the main 
points have been illustrated in my work”;  
• “The model helps to keep me in track with 
what is expected of me when preparing the 
portfolio”; 
• “Taking all points into consideration and 
using the advice to achieve the best 
marks”. 
 
Feedback from teaching staff involved in the 
above task supported these comments: 
• “They (the learners) now demonstrate a 
greater understanding of what is expected 
of them”;  
• “The Model has been an invaluable tool in 
guiding the student to a better 
understanding of what is required of them 
for assessment purposes”.  
 
7. Conclusions 
The strength of the Hybrid Learning Model is 
its transparency, use of plain English and its 
potential for breaking down complex learning 
activities into a generic, reusable format so that 
good practice can be disseminated, reused and 
evaluated easily. The method has added value 
in that it promotes self and peer reflection on 
teaching and learning practice and makes 
explicit both the learner and teacher role within 
those processes. The Model is simple to use 
and is universally understandable and provides 
great insight into the actual processes in 
teaching and learning, as well as considering 
the human aspect and social interactions 
involved. 
 
The use of the Hybrid Learning Model offers 
the opportunity for academics to reflect on 
their current practice and can assist in 
responding to changing learner contexts. The 
Model can also be utilised in a learning design 
context as a common design language that is 
suitable for both practitioners and learners. It 
has also proved valuable in providing 
modelled activities that can be used to help 
students to adapt to new learning situations and 
to clarify expectations that teachers have of 
them.  
 
Evaluations to date indicate that the HLM can 
act as an aid to encourage, develop and support 
independent learning skills among learners 
encountering learning activities for the first 
time. 
 
The Hybrid Learning Model has been adopted 
by the University of Ulster and has been 
embedded within staff development courses 
including the Staff Induction programmes for 
teaching and support staff and Postgraduate 
research students and is also included in a 
number teaching and learning related courses. 
 
8. Future developments 
The development of an electronic version of 
the HLM modelling process will provide a 
more automated, independent method of user 
reflection and articulation and an automated 
generation of relevant outputs. The design of 
such a user interface is a creative challenge 
however, as some of the key benefits of the 
flash cards relate to the inherent flexibility of 
use and implicit self reflection that the 
informal and hands-on nature of the cards 
promote.  
 
An added benefit of an on-line data capture 
process will be the simple incorporation of rich 
profile information such as Laurillard’s Media 
Types [9] to resources used within the Model. 
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A review process of the pilot implementations 
of the HLM in the use cases described above 
will allow a formal data model to be 
articulated. The formalisation of the 
underlying data schemas will provide the 
necessary foundation for the Model to act as a 
transition tool across the Learning Design 
continuum. This approach will permit the 
HLM to formally interact with other Learning 
Design tools and schemas to, for example: 
• Import an IMS Learning Design artefact 
[10] and articulate it with a social context 
to assist teachers and learners in its use; 
• Allow a practitioner to formalise and 
structure their practice in readiness to 
develop a defined learning resource within 
a Learning Design tool such as LAMS 
[11]. 
 
Finally, the exploration of additional use cases 
of the HLM will be investigated. The potential 
for the Model to be used as a research tool to 
capture both learner and teacher perspectives 
of the learning process, in particular is an 
opportunity to exploit the inherent ease of use 
and conversational nature of the Model 
reported by both learners and teachers. 
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Abstract 
This article argues that the TENC ePortfolio definition should integrate rhetorical, pedagogical, 
social, and technical perspectives. The rhetorical perspective is needed to show the learner´s 
competences, achievements and history; the pedagogical perspective aims at supporting learner´s self-
reflection, through the definition of competences mastered, review and creation of (new) CDPs, 
creation of showcases, and assessment of competences; the social perspective aims at fostering 
interaction and social help support, and the technical perspective objective is to support the other three 
perspectives. Guiding principles for the design of the TENC ePortfolio are provided, and the 
aforementioned perspectives detailed. 
Keywords: Learning Networks, ePortfolio, social interactions, personal profile 
1. Introduction 
ePortfolios are commonly conceptualized 
as collections of learning evidences. 
Learners define these evidences through a 
self-reflection process through which they 
attribute their competences to learning 
products or outcomes, and reflect on how 
they acquired such competences. From the 
pedagogical point of view, this process 
helps learners better to understand 
themselves (knowledge-self) and become 
self-directed learners. Learners can use 
ePortfolios for multiple purposes such as: 
learning, professional development, 
assessment, job applications and 
promotions [1], showcasing, developing 
personal plans, accreditation, collaborative 
learning [2], and receiving feedback. 
Likewise, ePortfolios can be used for 
tracking learners’ development within a 
program and monitoring and evaluating 
their performance [3]. 
Not only because of their versatility, but 
also because they recognise learning as a 
continuing process where individuals are 
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responsible for defining and organizing 
their own learning [4], ePortfolios for 
lifelong learning have been claimed as the 
“ideal state” of ePortfolio usage [5]. In 
areas such as teacher education and medical 
education, in which professionals are used 
to evidence their competences, show their 
work, and update their competences 
constantly, ePortfolios have been 
extensively studied and implemented. They 
are perceived as instruments that enhance 
learning [6] and support the development of 
competences [7]. 
Nevertheless, generally speaking, teachers 
and learners seldom consider ePortfolios 
for lifelong learning [8]. What is more, 
literature on the topic reports only a few 
recent studies. A literature search in the 
Education Resources Information Center 
(ERIC) and the Web of Science databases 
returned, respectively, 7 and 2 entries to a 
query that looked for journal articles 
published after 2000, and contained the 
terms “*portfolio*” and “lifelong learning”. 
Other terms instead of “lifelong learning”, 
such as “adult education”, “tertiary 
education”, and “further education”, were 
tried, but the results were practically the 
same.  
In addition, ePortfolio implementations for 
lifelong learning represent, almost 
exclusively, their showcase purpose (see, 
for instance, 
http://www.efoliominnesota.com). From 
the technological point of view, at the same 
time, ePortfolio interoperability and 
exchangeability are perceived as an 
important research topic (see, for instance 
http://www.nottingham.ac.uk/epreferencem
odel). 
So, in spite of their promises, which has 
prompted much research into their 
technological aspects, ePortfolios are 
hardly used in lifelong learning and, if so, 
only in a limited sense. We surmise that a 
lack of attention for its integrative powers, 
may well lie at the root of this. 
Indeed, Cambridge [9] suggests ePortfolios 
should be integrative. They should bring 
together a rhetorical, a pedagogical and a 
technical perspective:  
 “Rhetorically, they provide an integrated 
representation of what a person knows, 
believes, values, and can accomplish. 
Pedagogically, they integrate diverse 
learning experiences and sources of 
evidence. Technically, supporting their 
development and use requires integrating 
numerous systems and applications” (pp. 
235). 
We hold that this idea should even be 
extended further by including the social 
interaction perspective. Thus ePortfolios 
acquire the potential to foster interaction 
[10], encourage participation and 
motivation [11], develop trust [12], and 
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promote visibility [13]. In our view, 
ePortfolios should be also seen as 
instruments that foster interaction and 
knowledge sharing.  
To that end, ePortfolios should fulfill three 
conditions [14]: continuity, recognisability 
and history. Continuity means ensuring a 
permanent relation between participants 
that have already been in contact; 
recognisability means helping participants 
to identify each other by providing 
information about others in the community; 
and history means showing participants’ 
past behavior. The visualization of the 
participant’s profile and her contributions 
to the community is also important. It raises 
participant’s awareness of her own actions 
and those of others and, at the same time, 
demonstrates the consequences of their 
actions [15]. 
2. The TENC ePortfolio service 
The TENCompetence software road map 
has already described that the project will 
increasingly focus on the ePortfolio 
perspective, which should include identity 
and personal profile. It has even been said 
that the PCM itself is an ePortfolio system 
because it has information on the 
participants, such as current competences, 
competence profiles mastered, learning 
evidences, etc., that could be used to create 
an ePortfolio for each member of the 
Learning Network. However, this is not 
evident for the learner or for the design or 
structure of the PCM. 
As mentioned in [16], we believe that each 
learner in a Learning Network needs a 
desktop feature (e.g., a “MyDesktop”) that 
helps her to control her activities 
throughout the communities in which she is 
involved. This activity includes, for 
instance, her learning actions, communities, 
contacts, personal development plans, etc. 
Using this feature, participants will actually 
perceive the PCM as their personal point of 
development before they are aware of the 
rest of the Learning Network. It will be 
perceived as the starting point that connects 
the participant with the rest of the members 
of the community. The TENC ePortfolio 
objective then is two-fold: on the one hand, 
to allow participants to control their own 
activity, performance and social interaction, 
and, on the other hand, to provide 
information about them to the other 
members of the community, in such a way 
that the continuity, recognisability and 
history conditions are satisfied. 
Following recommendations from [2, 17], 
we believe that the TENC ePortfolio should 
not be disassociated from the didactic 
concept of a flexible, personalized, and 
social-interaction education instrument 
based on competence development; it 
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should be owned by the learner; it should 
use the technology the learner is already 
using, instead of replace it; and it should 
explore the possibilities of social web 
applications to link formal and informal 
learning. 
This idea also considers learning evidences 
as any outcome or product that the learner 
wants to use to indicate a competence. This 
is to say, evidences located both inside and 
outside the PCM should be considered. In 
the PCM these evidences include, for 
instance, competence development plans 
(CDPs), units of learning, learning actions, 
resources, participation in learning 
networks and ad hoc transient communities 
[18]. Outside the PCM they include, for 
instance, links to learner´s school records, 
activity in (social) web applications, links 
to external web pages or to resources, and 
so on. 
Furthermore, the TENC ePortfolio should 
be designed from an integrative notion, 
which, naturally, will unite the rhetorical, 
pedagogical, social interaction, and 
technical perspectives described before.  
The rhetorical perspective is needed to 
provide a visual overview of the learner’s 
achievements, past behavior (history), 
current position in the Learning Network, 
and communities joined. This should 
include showing a learner´s: 
 Competences and competence profiles 
mastered, linked to a list of their 
learning evidences.  
 CDP, units of learning, learning actions 
and resources followed, as well as 
current position in the Learning 
Network. This information can be 
provided by the positioning service 
[19], which is currently under 
development in WP7. 
 Past and current communities and ad 
hoc transient communities [10, 20] the 
learner has been involved in. 
The pedagogical perspective is needed to 
support the learning process through self-
reflection and assessment.  Self-reflection 
requires collecting learning evidences, 
attributing them to competences, and 
writing reflections about the competences 
acquired. To this end, the pedagogical 
perspective should support different tasks: 
 Definition/upgrade of competences 
mastered. If this has not been done 
automatically by the PCM, the learner 
needs to specify the competences he 
already has (by attributing them 
evidences), but also those that he wants 
to develop further. 
 Review of CDP followed, the learner 
adds and removes competences 
acquired, writes a reflection about the 
learning process, and rates the CDP. 
This will allow her to understand her 
own learning development, to plan 
further the competences she wants to 
acquire [7], and to evaluate the CDP. 
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 Creation of new CDPs. If the learner 
has followed informal learning paths, 
discovering different paths to achieve a 
competence, he needs to reflect and 
describe what he did to acquire a 
competence by creating a new CDP. 
Likewise, if the learner has followed 
only certain parts of an existing CDP, 
this new path has to be defined as a 
new CDP. In both cases, the CDP 
should be described, preferably in line 
with an interoperable learning path 
specification [21]. 
 Creation of showcases, for different 
audiences and purposes. Showcases 
should be based on competences 
mastered. Learners need to be able to 
export their showcases into different 
output formats, such as XML, .pdf, 
IMS LIP, etc. 
 Assessment of competences that could 
combine external assessment, 
mentoring, peer and self-assessment.  
The social interaction perspective is 
needed to foster social interaction, to 
connect the learner with all the 
communities and ad hoc transient 
communities she belongs to. This 
connection can help learners to receive 
feedback from peers and tutors and 
collaborate with them, two functions that 
learners and teachers appreciate much [8]. 
This perspective should facilitate: 
 Creation of the personal profiles. 
Different profiles for different 
audiences should be possible. For 
instance, a personal profile to share 
with friends is most likely to be 
different to one for potential employers. 
What information the profile should 
include is still work in progress. Up to 
now background information on 
personal identity is claimed to be 
important for effective knowledge 
communication and trust (Brouns et al., 
2007). However, each learner should 
have the option to choose what 
information each personal profile 
should display.  
 Social help support, by recommending 
peers to collaborate with, in terms of 
peer-support or peer-feedback. This is 
carried out in the context of WP8. See, 
for instance [20, 22].  
 Get information about the past and 
current communities and ad hoc 
transient communities in which the 
learner has participated, including 
information about participants already 
contacted, and their past behavior. This 
will ensure compliance with the 
continuity and history conditions 
mentioned earlier in this paper. 
 Creation and maintenance of contacts.  
To create a contact a learner can select 
or invite members of the Learning 
Network to be part of her contacts list. 
Contacts can include peers, teachers, 
tutors, institutions or even true friends. 
Finally, the technological perspective is 
needed to support the other three 
perspectives. This perspective should: 
 Automatically create an historical 
record of the actions of each learner; 
information that should help different 
TENC services to run properly (e.g., 
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navigation, positioning, peer-support, 
and others). 
 Integrate the different services (e.g. 
positioning, social help support, 
creation of showcases, etc.), defined in 
the other three integrative 
characteristics. 
 Support exchangeability and 
interoperability of the TENC 
ePortfolio. 
 Support privacy issues such as public 
and private ePortfolio views and 
configuration of information for 
public/private/reserved to specific 
audiences. 
3. Conclusions and Future Work 
In this article we collected several 
arguments, if only succinctly, that support 
the importance of ePortfolios for lifelong 
learning and their relevance for 
TENCompetence. Indeed, we argued in 
favor of e a TENC ePortfolio designed and 
developed to follow an integrative 
approach. It should be noticed that such an 
approach is closely related to the one 
suggested by [8], which they claim to 
benefits learning most effectively. 
The interface design of the TENC 
ePortfolio should present the integrative 
perspective by showing in a separate tab 
each one of the rhetorical, pedagogical and 
social interaction perspectives. Also, there 
are additional features that will be highly 
desirable to consider, such as: a) supporting 
the integration of different Web 2.0 
technologies, b) integrating the software the 
learner already uses, c) customising of the 
interface, so that learners can include the 
services they want, and choosing different 
look and feel templates. 
The next steps are to define the TENC 
ePortfolio usage profile and the information 
the TENC services will need from the 
TENC ePortfolio and vice versa; it will also 
be necessary to detail the information the 
ePortfolio needs from the services. 
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       Abstract: 
This paper reviews the architectural design of an  e-learning network (Nonprofit e-Learning 
Network) designed specifically for the broad Voluntary and Community Sector (VCS). The 
project is aimed at the majority of the VCS who, because of cost or time concerns, or for other 
reasons, make little or no useof  traditional formal approaches to learning or even access 
short  training courses. The  central educational philosophy of the networ  is based on 
informal learning, but as the design proceeded it became clear that both formal and semi-
formal learning would also be needed. This led to the development of an architecture based 
around three “zones” corresponding to informal, semi-formal and formal learning.
Keywords: Communities of practice; informal learning; charity sector;
lifelong learning; learning design; learning architecture
1. Introduction 
         The UK charity sector has a 
significant and persistent “learning deficit” 
– less than a third of the spending per 
employee on staff training and 
development compared to public and 
private sector organisations. Yet at the 
same time the government is expecting the 
sector to take an increasing responsibility 
for the operation of non-profit activity, 
e.g.in social care. This paper reports on a 
project which was initiated by a consortium 
in 2004/5, with a view to providing a large 
scale entirely electronic-based learning 
network, aimed to reduce the learning 
deficit. The project funding was finalized in 
2007 after the development and testing of a 
prototype, and the aim in this paper is to 
highlight key dimensions of the 
architectural design of the project, which 
has a particular emphasis on the 
management development needs of “hard-
to-reach” groups
          The learning deficit is particularly 
noticeable in the managerial area. In 
professional areas e.g. of social care, there 
are professional qualifications and 
compulsory professional development. 
There are typically no or few such 
requirements for those in management 
positions, whether paid full time staff or 
volunteers.
              The consortium examined the 
prospects for growing conventional formal 
learning, but found that regardless of 
whether it was face to face or distance 
learning, there was very unlikely to be 
significantly increased take-up of formal 
learning: for several reasons:
• Cost, both financial and time
• Commitment, particularly of time, over 
a sustained period to complete a 
qualification 
• The granularity of the need may be 
small  e.g. the answer to a quick 
question does not necessitate a three 
year, three month or even three hour 
formal learning programme.
• Lack of appeal of formal learning e.g. 
to hard-to-reach groups
2. Learning Architecture
          It is well understood that a vast 
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amount of informal learning takes place 
daily, e.g. via web searches and on-line 
resources such as wikipedia [1]. The 
problem there is with the sheer quantity of 
material, its often geographically limited 
value (e.g. quite different legislative and 
cultural frameworks in the USA and UK) 
and also its variable quality. It was clear, 
nevertheless, that more efficient and 
effective use of informal learning resources 
including critical thinking about the 
material, would aid the everyday learning 
of those working in the third sector.
          If formal learning and informal 
learning occupy two ends of a spectrum, 
then there is a middle ground potentially 
available. We have chosen to name this 
“semi-formal learning”, though in truth it is 
closer to informal learning than formal, 
since it does not involve classes, cohorts, 
qualifications, curriculum or assessments. 
It has some degree of structuring, though 
by and large not of a top-down hierarchical 
nature. It includes a wide variety of 
methods, but it is particularly well suited to 
the use of the internet, and even more 
specifically, to the use of Web 2.0 tools and 
technologies. What it lacks in terms of top-
down structure, it makes up for by the 
nature and energy of its bottom-up 
communities. Self-organising communities 
of practice are one of the key vehicles of 
semi-formal learning. They include those 
with expertise (they might not be 
comfortable with the term “experts”), and 
they include those who are novices.
          Communities of practice predate the 
internet. This is the area of the club and 
society, of the association and co-operative. 
With the growth of electronic networks, 
such as the Well and Usenet, came the first 
online communities of practice. With web 
1.0 and now web 2.0 these have grown 
exponentially, to the point in fact where it 
is difficult if not impossible to track down 
all the key relevant communities of 
practice.
          Communities are glued together by 
any number of online collaborative tools, 
including discussion boards, blogs, wikis, 
instant messaging, online conferencing, 
webcasts, webinars, social networking 
applications etc. They carry overheads, 
above all the time of volunteers needed for 
essential tasks such as setting up the 
community and then moderating it and 
excluding undesirable external material, as 
well as that internally generated which 
breaches the etiquette of the community. 
Some virtual communities develop at least 
a fleeting physical presence, such as a 
meeting annually, while others link up with 
some cognate physical event, such as a 
conference well-known in the community. 
There may also be special online events, 
such as large-scale jams.
          As with informal learning, most semi-
formal learning will proceed without any 
top-down influence whatsoever, and indeed 
the volunteer spirit of the community might 
well be harmed as a result of top-down 
intervention. But the major disadvantage of 
the bottom-up community is that it will only 
cover what its current members want it to 
cover, and which its current members are 
able to cover.
          It is noticeable that wikipedia and its 
various offshoots such as wikiversity have 
been very successful in creating valuable 
encyclopedia entries on sport and popular 
music. They have had nothing like the same 
success in the area of management.
          One potentially valuable route to 
filling the gap has been the development of 
Open Educational Resources (OER) e.g. 
from MIT (largely course handbooks) and 
the UK Open University (largely paper-
based course units published in html).
          Informal learning fundamentally 
requires a bottom up, non-hierarchical 
approach to learning [2]. So is it possible, 
or even desirable, to apply methods which 
have evolved in a formal learning context 
to the promotion of informal learning? Or 
should informal learning be promoted and 
shaped by an entirely different set of values 
than formal learning? According to [3] 
“learners who are not engaged with 
educational institutions are not likely to be 
attracted by institutional systems”
3. Design: Three Zones
            The result of the above review led 
to the design of the  NPeLN around three 
“Zones”. 
           Zone 1– “Information” relates to 
wholly informal learning, allowing users to 
learn to their own schedule and time. This 
zone is fully open, requiring no 
registration. The Zone provides access to a 
substantial range of generic materials 
accessible through a logical structure 
which makes it easy for users to find 
materials in key subject areas (e.g. fund-
raising, strategy, managing volunteers etc). 
Materials are mainly via electronic links to 
other free services and providers. In this 
Zone, users thus gain access to materials 
through the portal itself, but also access 
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other organisations web sites’ materials. A 
fundamental aspect of the NPeLN in this 
area is providing resources to improve the 
searching and reviewing skills of learners.
           Zone 2 – “Problem solving” requires 
users to register (free) and learning is 
semi-formal (i.e. there will be some 
organisation of events and interactions). 
Users access material in a range of ways 
including through 20-30 Special Interest 
Groups (SIGs), which are primarily subject-
led (e.g. fund-raising, governance, strategy, 
project management etc). SIG leaders 
stimulates users to join SIGs and be active 
in generating, modifying and commenting 
on materials produced and would promote 
the work of the SIG. SIGs typically 
generate newsletters, noticeboards, 
knowledge banks, podcasts, surveys and 
organise e-events and webinars.  In these 
ways, users of Zone 2 will be ‘active in 
their own learning’. The exact boundary 
between Zone 1 and 2 evolves in the light 
of usership/practice  
          Zone 3 – “Study” provides formal 
learning organised through academic 
courses with short and long courses and 
other education and training providers, 
combining conventional learning with e-
learning through e-teaching, coaching and 
mentoring. Generally, courses are charged 
and may be designed for specific VCS 
organisations, both frontline and 
infrastructure.
4 Technical Architecture
          There have been a number of key 
areas in relation to technology which have 
led to the final shaping of the technical 
architecture.
          The project was originally conceived 
in 2004/5, before the term Web 2.0 had 
been 
identified. It will not be completed until the 
summer of 2011, the technologies of which 
cannot be accurately predicted. So a 
crucial dimension of the project 
architecture is between flexibility to allow 
for unknown future developments, and 
relatively stable “core” components which 
will vary little if at all over the project 
lifetime.
          Key decisions were needed on the 
balance between open source and 
proprietary technology. The core values and 
core proposal meant there would be a 
dominance of open source technology used, 
not least because the sector is already an 
active user of open source, as well as the 
values of open source, including 
volunteering, being very well aligned with 
that of the sector as a whole. However it 
was recognised that at the margin it was 
necessary, and possibly even desirable, to 
use proprietary technology for either 
pragmatic reasons (already available) or in 
because of the importance of reliability.
          The “Make or Buy” decision has been 
a perennial one through the history of IT. 
These days the “buy” part may involve tens 
of pounds rather than tens of thousands, 
e.g. for a license to use web-based 
applications. The “make” part also could 
involve initiating a plug-in or module 
already present in an open source menu.
          Another key decision concerned 
scalability. The project necessarily would 
start very small, but over the project life 
would grow to over ten thousand users. 
          The project would also need to 
satisfy both very technology literate early 
adopters, as well as those who might 
initially be wholly unfamiliar with 
technology. While the former group was 
important in the initial perception of the 
NPeLN, it was the latter who were the 
ultimate core group, and therefore it was 
vital that the user interface and navigation 
fully met the needs and constraints of the 
latter group. 
            The network had to be initiated in a 
top-down way to get it started, but the aim 
from the very start was to ensure that it 
was as configurable and adaptable as 
possible by some or all of the participants 
themselves. The consortium had noted 
another learning network where it was not 
possible for example, for participants 
themselves to initiate a new thread in a 
discussion board, this only being possible 
by a moderator.
             Despite the above design decisions 
appearing to be largely technical in nature, 
it emerged that almost all of them had 
significant impacts on the wider perception 
of the project, and therefore the decisions 
on them were taken at the highest strategic 
level in the project, also taking into account 
impacts and risks in relation to project 
learning outcomes.
5. Conclusion
            Although there was initial 
consideration of creating a wholly informal 
learning network, it eventually proved 
necessary to think in terms of three zones 
of learning, informal, semi-formal and 
formal. The area requiring the most 
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significant relates to the semi-formal 
learning zone, based primarily on 
communities of practice,  The task in the 
informal zone primarily relates to 
improving learners skills in accessing and 
interpreting generic materials. There have 
also been a number of key technology 
architecture decisions.
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Abstract 
The vast majority of knowledge management 
initiatives fail because they do not take sufficiently 
into account the emotional, psychological and 
social needs of individuals. Only if users see real 
value for themselves will they actively use and 
contribute their own knowledge to the system, and 
engage with other users. Connection dynamics can 
make this easier, and even enjoyable, by 
connecting people and bringing them closer 
through shared experiences such as playing a game 
together. A higher connectedness of people to other 
people, and to relevant knowledge assets, will 
motivate them to participate more actively and 
increase system usage. In this paper, we describe 
the design of TENTube, a video-based connection 
tool we are developing to support competence 
development. TENTube integrates rich profiling 
and network visualization and navigation with 
agent-enhanced game-like connection dynamics.  
 
Keywords : competence development, connection 
dynamics, connection games, intelligent social 
agents, knowledge management, learning networks, 
network visualization, virtual communities. 
 
 
1. Introduction 
Knowledge exchange is particularly 
valuable in situations where feedback and 
advice from others is key. One such context is 
competence development, where people 
require access to knowledge and people to 
help them reflect on their current competences, 
learn which functions or jobs are within their 
reach, and explore the possibility of learning 
new skills or working in a new field.  
However, the vast majority of knowledge 
management networks and communities fail to 
thrive because they do not take sufficiently 
into account the emotional, psychological and 
social needs of individuals. Even if the 
system’s repository contains many knowledge 
assets and has a large user community, it is 
difficult to connect people to relevant 
knowledge assets. This important issue was 
highlighted recently in a 2007 survey of IT 
professionals [1]. When asked what would 
make on-line IT communities more beneficial 
the most frequent response was better search 
capabilities. Other areas for improvement 
included full-time moderators, whose role 
includes connecting people to content or 
people to people, and resident subject matter 
experts.  
In order to address this issue, new features, 
such as games, agents and network 
visualization and navigation tools, which take 
into consideration the social nature of 
knowledge exchange, need to be embedded 
along with the traditional knowledge 
management functionalities normally found in 
such systems [2][3][4][5].  Features supporting 
the social exchanges that occur between 
community members, particularly the ability 
to generate ‘connections’ between people, are 
needed to give users more opportunities to 
engage in informal knowledge exchange with 
others, and stimulate them to actively 
participate in sharing and building on each 
others’ knowledge and experience [6][7]. 
In order to increase the “connectedness” 
within the TENCompetence system, we are 
developing a video-based connection tool 
which supports competence development by 
integrating rich profiling and network 
visualization and navigation with agent-
enhanced game-like connection dynamics. 
TENTube consists of three coupled 
environments: a channel, a network 
visualization and navigation tool, and a game. 
In addition, TENTube contains embedded 
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connection agents which gather information 
about a user’s profile and system use, select 
the most appropriate videos and users to 
connect with, and stimulate users to watch and 
submit videos. 
 
2. The Value of “Connectedness” 
The concept and value of “connectedness” 
has been explored in many diverse disciplines 
such as knowledge management, psychology, 
sociology, social network analysis, 
organizational learning and strategy. 
Connecting people allows them to fulfill their 
needs for being, knowing, building and 
ensuring. First and foremost, contact with 
other people is a basic human need. Our need 
to belong is only outclassed by our 
physiological needs and our need for safety 
[8]. In addition, according to the sociological 
concepts of the looking-glass self and the mind 
as the product of social interaction, our 
identity is confirmed in the eyes of others 
[9][10].  We need other people to affirm that 
we exist. When we are ignored our sense of 
self and presence fades.  
Beyond the need for being, a second reason 
individuals connect with other people is 
because they need access to knowledge. 
Recent research has shown that people prefer 
to obtain information from people rather than 
documents [11][12][13]. Building professional 
or personal projects is a third reason that 
people need connections. Increased 
“connectedness” helps generate ideas, 
especially from connections with creative 
people and people in other disciplines 
[13][14]. It also appears that a fourth reason 
people need to increase their connectedness is 
to ensure their future. As a job for life is no 
longer the norm, many people feel 
increasingly insecure about their future. As we 
often hear that most new jobs come through 
contacts, we seek to increase our number of 
professional connections as insurance against 
unemployment.  
Connecting people increases the number of 
their social ties which increases their social 
capital. Social ties can help one discover 
opportunities, sharpen one’s thinking, keep in 
touch with what is happening, give emotional 
support, and provide links to new people. 
However, there is a limit to the number of 
people with whom we can reasonably connect. 
Research suggests that we can only have 
genuine social relationships with 150 people 
[15]. Social networks require time to build and 
maintain. In addition, if we let a connection 
languish or die, it is often harder to recreate 
then it was to create in the first place.  
Social ties are commonly classified into 
two main groups: strong ties and weak ties 
[16].  Strong ties are found between friends, 
while weak ties are found between 
acquaintances. While strong ties bring many 
advantages such as emotional support; ties that 
are too strong can cause relational network 
inertia, i.e. the ease of collaborating with those 
you already know well can actually prevent 
you from seeking out new ties. This can have 
an impact on new competence development, 
learning and adapting to new challenges [17]. 
Weak ties take less time to maintain so one 
can have more of them. Weak ties are good 
sources of useful non-complex information 
[18]. Weak ties can help people find a new 
job, develop new competences, encourage 
learners to adapt to new challenges, and 
develop their cognitive and social skills. Thus 
helping people connect with relevant others 
and develop more weak ties is one way of 
adding value to their online community and 
learning network experience. 
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Figure 1:  The TENTube Channel 
 
 
3. TENTube design 
In order to increase “connectedness” within 
the TENCompetence system, we are 
developing a video-based connection tool 
which supports competence development. 
TENTube integrates rich profiling and consists 
of three coupled environments: a channel, a 
network visualization and navigation tool, and 
a game, as well as embedded connection 
agents.  
3.1 Channel 
On the TENTube Channel users can very 
easily view, search, comment, tag, rate and 
submit videos in a similar way to YouTube. 
The key specificities of the TENTube Channel 
are: 
• The environment is “closed” (i.e. not 
public).  
• Users are identified when entering, have a 
profile, and their activities are recorded in 
a log file. 
• Videos can be either imported from other 
sources, such as YouTube or produced and 
submitted by the users.  
• Videos in the TENTube Channel belong to 
one of these three categories: 
Competence Development Awareness 
Videos - these videos feature 
presentations related to competence 
development in general; for example, 
“The need for intercultural media 
competence” or “Teachers can change the 
world”. 
Competence Development Opportunity 
Videos - these videos feature competence 
development opportunities; for example, 
educational institutions, courses, or books. 
“How to” videos also fit into this 
category. 
Competence Development Expert 
Videos - these videos feature individuals 
presenting themselves as experts in some 
competence domain. These videos can be 
seen as extension and complement to the 
“traditional” user profiles. Video resumes 
can also fit into this category. 
In order to avoid cold start up problems with 
the Channel and illustrate the three categories, 
we have identified, uploaded and identified 
competences/tagged an initial set of ten videos 
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per category (see Figure 1). The TENTube 
Channel creates connection opportunities by 
enabling users to see competence-related 
videos submitted by others, and to submit 
videos for others to see. The Channel also 
increases connectedness to videos and people 
by supporting the commenting and discussion 
of individual videos. Two further connection- 
oriented embedded mechanisms include 
tagging videos with specific competences and 
rating. 
 
 
Figure 2: The TENTube Network Visualization and Navigation Tool 
 
3.2 Network Visualization and 
Navigation Tool 
A network visualization and navigation 
tool (NVNT) helps users visualize and browse 
through the links between three types of 
objects: people, videos and competences/tags 
(see Figure 2). There are also a number of 
relationships/links such as: 
“Video Å is related to Æ  Competence/Tag” 
“User Å has submitted/seen Æ Video” 
“Video Å has inspired Æ Video” 
“User Å knows Æ User” 
 
The NVNT supports productive 
connections by enabling users to freely 
navigate through the different relationships 
and networks, and access other members’ 
profiles. Further connection-oriented 
embedded dynamics include the possibility to 
search specific sub-networks, as well as a 
“time-machine” enabling users to explore the 
evolution of the network over time, showing 
for instance the growing popularity of a 
specific video or competence.
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Figure 3: The TENTube Game 
 
 
3.3 Game 
The TENTube Game proactively 
encourages users to access videos and 
connects users to each other. Each game is 
played between two anonymous players, and 
can consist of several rounds in which players 
can view one or more videos. These two 
players can continue to view videos and play 
with each other until one of them wants to 
stop. At the end of the game, the two players 
are asked if they wish to reveal their identity. 
If they both agree, they are connected to the 
profile and network of the other player.  
The logic of the TENTube Game is similar 
to the ESP game [19] and the ProfilAMat 
game [20], with the exception that the object 
the users play with is one of the competence-
related videos included in the TENTube 
Channel. During each round, two players view 
the same video in parallel and try to describe it 
with one word. Each player can type as many 
words as they want while they watch the 
video. Players get points for each matching 
word in their list. At the end of each 
round/video, points are attributed using an 
approximately U-shaped scoring function 
dependent on time (i.e. video duration). In 
addition, points are subtracted if no match is 
made during a round. Players are then taken to 
the overall scoreboard page that lists the top 
scores and asked if they wish to continue 
playing. If they both agree, they are proposed 
a new video. If they are not interested in the 
video proposed they can pass; however, points 
are also subtracted if players pass too often. 
Figure 3 shows a screen from the TENTube 
Game.A key design principal of the TENTube 
Game is the selection of the relevant videos 
and the matching/connection of users. For 
each game, the video and users are selected by 
a Connection Agent operating with an 
algorithm described in the section 3.4. This 
algorithm assumes that at least two users are 
online and willing to play. If this is not the 
case, the user can play against the machine. 
Finally, after a video has been used in a 
TENTube Game session, the event and 
matching words/tags are communicated to the 
video’s author. This may stimulate the author 
to revise the video, or to submit new videos. 
3.4 Connection Agents 
TENTube contains embedded connection 
agents which gather information about a user’s 
profile and system use, select the most 
appropriate competence-related videos and 
users to connect with, and stimulate users to 
watch and submit videos. In the TENTube 
game, the video and users are selected by a 
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connection agent operating with an algorithm 
of the type: 
• The video has not already been seen by the 
two users 
• Maximize “similarity” between the two 
users (for example, have similar 
competences) 
• Maximize matching of proposed video 
tags with tags/competences of other videos 
seen by the two users (interesting user-
video connection). 
• User’s preferences (the game can ask at 
the beginning if the users have a 
preference for videos in any of the three 
categories). 
Connection Agents identify “similarity” 
among users as a function of their behavior 
(e.g. which videos they have seen, submitted, 
and which competences they have or would 
like to acquire). Connection Agents also 
connect people by suggesting that users view 
the profiles of “similar” users or that they 
browse through a “similarity” network 
displayed using the NVNT. 
 
4. Conclusions 
Our research focuses on stimulating 
knowledge exchange in online communities 
and learning networks. We are primarily 
interested in motivating users to establish 
connections that do not exist by creating 
awareness, stimulating interest, and providing 
a pretext for making new connections. We also 
aim to strengthen connections that already 
exist by encouraging individuals to 
“reconnect” from time to time. To this end, we 
are currently developing advanced features of 
TENTube, a video-based connection tool 
which supports competence development by 
integrating rich profiling and network 
visualization and navigation with agent-
enhanced game-like connection dynamics. 
Future research plans include testing our 
hypotheses on how to best increase 
connectedness and ultimately competence 
development in online communities. 
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Abstract 
This paper presents competence as inseparable from the overall viability of human 
beings: in situating competence within the human being, we argue that it is important to 
find ways of developing it through developing the whole person. This approach however 
requires a method of gaining deeper insight into the processes of self-management in 
order to determine interventions for developing the person, and to monitor the 
effectiveness of those interventions. The SPLICE project is directly concerned with these 
issues. Through the use of a social network, it has sought to model the social 
engagements of learners with the specific aim of creating transformed learning contexts, 
breaking down barriers between learners, practitioners and teachers, which embrace 
new technologies, and which lead to greater self-efficacy of the learner. The paper 
describes some of the outcomes of the initial stage of the SPLICE project, and identifies 
the context within which these outcomes are observed using a retroductive method. Using 
this method we consider possible models of the person which might help identify effective 
intervention for developing competence within SPLICE. 
Introduction 
 
The multi-dimensional nature of competence presents significant philosophical and 
practical challenges to researchers and educational designers alike. Within the 
TenCompetence project, these dimensions are expressed in terms of describing 
competence as ‘a disposition’, ‘situational’, ‘an attribution of individuals or teams’, ‘a 
latent attribute’ or ‘defined in a community of practice’(TenCompetence, www). 
Engaging in practical educational interventions to develop this multi-dimensional 
capacity within learners is a different level of challenge. A multi-dimensional view of 
competence to practical interventions have been attempted: notably by Zualkernan 
(2007), who in adopting Toulmin’s (1958) philosophy of Argument Types, argued that 
Competence could at least be more accurately assessed through the examination of a 
learner’s argument structures. The SPLICE project (2008), on the other hand, is more 
concerned with developing, rather than identifying, competence through developing the 
general social capacity of the learner. 
 
In taking this approach, we advance the view that competence is inseparable from the 
broader categories of human existence, particularly ‘identity’ and ‘persona’ (Johnson, 
2008): competence, rather than being perceived as a multi-dimensional attribute of the 
human being, needs instead to be situated within the human being. However, in order to 
situate competence within the human being, and particularly to develop ‘social capacity’, 
a method is required which can monitor the extent to which we believe such capacity is 
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present – both in terms of identifying appropriate interventions, and in monitoring the 
effectiveness of those interventions. 
  
SPLICE has addressed this problem of monitoring by using models of the person created 
through a combination of cybernetic techniques drawing on the work of Beer (1981), and 
a retroductive approach drawing on the work of Pawson and Tilley (2004). Both of these 
approaches have been used separately on projects related to SPLICE, notably the use of 
retroduction in the MANSLE project (Johnson, 2008) and the use of Beer’s Viable 
System Model in work on Personal Learning Environments (Johnson and Liber, 2008). 
This combination of approaches in SPLICE allows for a dynamic approach to modelling 
which is grounded directly in the experiences of learners and teachers on the project, and 
which can both provide explanations for some of the phenomena experienced, as well as 
guide interventions. 
 
The SPLICE Project 
 
The focus of the SPLICE project is on the creative industries, a sector which is growing 
at a significant rate, although one which is predominantly populated by small businesses. 
The objective of SPLICE has been the establishment of a social network involving 
practitioners, learners and teachers and to find ways of connecting these different 
constituencies up. The fundamental presuppositions of the project are that the effective 
use of new technology is essential to effective teaching, learning and industrial practice, 
and that effective usage is habitual. It therefore remains as a fundamental educational 
challenge to establish technological habits in teachers, learners and practitioners. 
 
The challenges of establishing effective technological habit, however, are not only 
technological: the reticence of learners, teachers and practitioners to engage in new 
technological practices appears to indicate deeper personal affective barriers. Thus in 
trying to overcome these barriers, an intra-disciplinary approach is required which can 
address both technological as well as deeper psychological and social issues within a 
unifying conceptual framework. It is for this reason that SPLICE had adopted a 
retroductive methodology to suggest possible mechanisms which might explain the 
observed phenomena of the project – including the variation of engagement between 
individuals.  
 
Retroduction, as Pawson and Tilley describe it, involves the identification of possible 
mechanisms that might be responsible for observed outcomes, and the identification of 
relationships between those mechanisms and possible contexts which might contain 
them. It is a creative approach to research and evaluation – not unlike the work of a 
detective – where many possible mechanisms may be considered, and tested against one 
another for their respective explanatory and predictive power. The approach is grounded 
in the philosophy of Critical Realism, which argues that whilst knowledge of observed 
phenomena is necessarily subjective and relative, those phenomena are the product of 
real mechanisms about which objectivity is possible (Bhaskar, 1979). 
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 The Context of SPLICE 
 
The SPLICE network exists in parallel to a number of courses that learners are engaged 
with across a number of different institutions, but primarily within Coleg Harlech. In the 
first phase of SPLICE, learners have been commended to participate in the network, but 
have not been forced to do so. As a result, although the network has a large number of 
members (about 88), there is wide diversity in the degree of engagement of those 
members. It is through studying and modeling the types of behaviour exhibited by 
learners that SPLICE seeks to identify effective teaching interventions. 
 
For the learners who are part of SPLICE we can describe the context for their 
engagement as comprising two key elements:  
1. Course of study – student and teacher members of the SPLICE network are all 
engaged in a particular course of study either at Coleg Harlech in multimedia, or 
in related courses in three other FE institutions. Although engagement with the 
network is strongly encouraged, it is not (in the first phase of the project) 
enforced. 
2. The diverse community of practice that different participants belong to: teachers, 
learners and practitioners, and the normative patterns of practice existing between 
those groups. 
 
Within these two aspects of the context of SPLICE are aspects which may have an impact 
on the behaviour of learners within the network. For example: 
1. Within the body of learners engaging in the network, there is a range of physical 
proximity in terms of the relations between network members (some students for 
example, know each other well in a face-to-face context, whilst others have never 
met). 
2. Within the body of participants on the network, there is a range of power relations 
that exist. Obviously, the power relations between teachers and students, but also 
unseen power relations between peers, and possibly ‘implicit’ power relations 
between practitioners, learners and teachers. 
 
These aspects therefore may have a role to play in explaining the diversity and types of 
behaviour exhibited by learners within the network. Indeed, whilst these aspects may be 
considered the ‘context’ of learners’ behaviour, the extent to which that context is 
actually part of the mechanism of behaviour in the learner is sometimes difficult to 
determine. Nevertheless, the identification of this context allows us now to think of what 
mechanism might produce the sorts of learner behaviour that has been observed within 
the project so far.  
 
A Mechanism for Social Engagement within SPLICE 
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In thinking of possible mechanisms to account for differences in learner behaviour on the 
network, there are a number of well-established approaches. Within psychology, for 
example, the concept of ‘personality type’ can help distinguish particular patterns of 
behaviour within individuals. Here however, we adopt a different approach. Instead, we 
attempt to understand the participant as a ‘viable human being’, and that all the perceived 
behaviour of individuals within SPLICE is consistent with the maintenance of viability of 
each person. Given that there is a diversity of this behaviour and a wide range of actions 
undertaken by different participants, it follows that there must be a number of ways in 
which a person manages their viability. Moreover, whatever methods the person might 
use to maintain their viability, these methods may be changed, and the person organise 
themselves in a different way. 
 
To conceptualise this ‘personal viability’ we use Beer’s Viable System Model. This 
approach was taken for the characterisation of the Personal Learning Environment, and 
Diagram 1 shows the Viable System Model of the viable learner used there, which 
presents a way of describing the different regulating mechanisms of a person. Johnson 
and Liber explain these different regulating mechanisms as dividing into a number of 
systems shown on the diagram from 1 – 5. 
Self-steering (5) 
 
The VSM model of the Personal Learner comprises a number of different numbered 
systems. System 1 (1) contains the various learning activities that need to be managed. 
System 2 (2) is a regulating mechanism that seeks to ensure that system 1 activities do 
Diagram 1 
Env. 
Self- Development 
(4)
 
 
 
Self-delivery (3) 
3* 2 
1 
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not conflict: this may take the form of timetables or a module map. System 3 (3) is a 
regulating mechanism that seeks to ensure that system 1 activities are optimally organised 
with the appropriate resources that they need. System 3* (3*) is a regulating mechanism 
that gives feedback about the performance of the system: in the case of the ‘personal 
learner’, it equates to the learner asking themselves occasionally “am I learning what I 
should be?” System 4 (4) is a regulating mechanism that seeks to ensure that the 
organisation of system 1 activities is capable of adapting to environmental changes. In 
order to do this, system 4 must monitor the environment for potential change, consider 
the possible consequences and explore the need for adaptation: for the personal learner, 
this relates to ‘self development’. Finally, system 5 (5) concerns longer term survival 
strategies as well as maintaining the ‘identity’ of the system: for the personal learner, this 
system considers the deepest questions of “who am I?” and “what do I want to become?” 
 
Each regulating system, 2 – 5 plays a role in maintaining the viability of the person. 
However, viability may be maintained either through an equal balance of regulatory 
activity throughout the systems, or through particular emphasis on one type of regulation. 
Thus there are a number of ways in which a person may maintain their viability. For 
example, a focus on system 3 to the exclusion of other regulating forces, would result in 
the maintenance of a ‘status quo’ of activities or social relationships. Whilst this might be 
viable, without effective system 4 regulation, such an arrangement would be vulnerable 
to environmental change. 
 
System-2 focused regulation, on the other hand, would be purely reactive in the absence 
of effective coordination of system 3. Thus the continual need to avoid conflicts in 
activity would result in a ‘fire-fighting’ mentality which relies on wits and instinct rather 
than rational determination. On the other hand, system 4 focused regulation is highly 
rational in exploring models of the person in the environment and projections of the 
future. But over-focus here could lead to undue concerns and reticence about the 
consequences of action. It is within this domain that fear over the consequences of power 
relationships, or fear over the potential consequences of engagement with online 
communities would reside. Finally, a focus on system 5, which is fundamentally 
concerned with ‘ethos’ and ‘identity’ power differences may be overcome if a moral 
‘cause’ is identified - although possibly at the cost of alienation from the social group.  
 
Thus, using the VSM model of the learner, we have a possible mechanism which could 
generate the sort of diverse behaviour that is seen in the SPLICE network. However, 
given this mechanism, and our underlying purpose in ‘situating competence’, how might 
an understanding of the context and mechanism in SPLICE be useful? 
 
Using the mechanism to identify interventions 
 
Like any model, our model gives us access to some of the ‘controls’ of the person, and 
with these controls, it may be possible to steer particular interventions. Given the four 
regulating systems we have mentioned, for each one we might suggest strategies for 
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balancing regulation within the person such that no one regulating system becomes 
dominant. 
 
For example, for a system-2 regulated person, the main characteristic of behaviour is 
‘instinct’. Such instinctive behaviours are easier to discern in face-to-face settings than in 
online settings: for example, managing the bustle of social engagement in a crowded 
room demands precisely this sort of regulation. However, in an online environment, such 
instinctive regulation relies on the acquisition of effective technological habits. But for 
system-2 people who do not posses such habits, their establishment presents considerable 
problems, unless ways can be found of engaging with instinctive behaviours which might 
then lead to the establishment of technological habits. One way of doing this, which is 
currently being explored in SPLICE, is to use artistic creativity. By its nature this is 
instinctive and often tactile, but it can also become a vehicle for online engagement. 
 
Interventions for a system-3 regulated person involve the introduction of strategic 
insights into the possibilities of engagement with new communities outside the ones that 
they currently maintain: in other words, the make the learner aware of the other 
regulating mechanisms at work.  
 
With interventions for a system-4 regulated person, the fear of potential consequences 
needs to be overcome, whether they apply to perceived power relations or to lack of trust 
in the technology itself. Like system-2 regulation, creative practice may offer a way of 
dealing with these problems: an encouragement to appeal to instinct and irrationality may 
counter-balance over-rational projections of the future. 
 
Finally, for a system-5 regulated person, the issue may be that there might be confident 
action within the network which is nevertheless poorly targeted, and sometimes single-
minded. Not unlike the System 3 person, the intervention might be to encourage greater 
awareness of the social context, and social opportunities for action. 
 
Patterns of behaviour within SPLICE 
 
Within the SPLICE network, specific instances of behaviour support this model of the 
context and mechanism. The network has 88 participants, and the patterns of their online 
action vary. There have been some detailed discussions, although by far the most 
prevalent activity has been the exchange of videos, photographs and inter-personal 
comments. The exchange of inter-personal messages is the dominant activity on the 
network, with 80% of participants on the network having exchanged at least one 
message. This is often done shortly after joining, and in many cases does not continue 
much beyond that initial period. 
 
A much smaller percentage of members have engaged in posting up their own 
photographs or videos. Of 142 photos, and 42 videos, these have been submitted by about 
10% of the participants. Forum discussions have tended to engage a slightly different 
constituency of SPLICE members, although this engagement has been more consistent 
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over a long period of time. Forum discussions are more directed in their aim, and 
contributions to them have been more ‘rationally’ expressed. 
 
The challenge within the network is clearly to engage those who have not engaged in 
other ways.  In line with the model, a recent emphasis has been placed on non-rational 
forms of communication. The project is investigating a number of ways of doing this, 
ranging from the use of the ‘Sketchcast’ (2008) service, to the use of video, photography, 
and physical artistic engagement – for example, in ceramics. This has served as a vehicle 
for learners engaging with the online community in different ways, whilst at the same 
time avoiding the explicit ‘directness’ of text-only online communication. Twitter (2008) 
has also been used as a way of engaging learners is a less ‘direct’ way. 
Conclusion 
 
The establishment of competence within the person necessitates the development of 
habits with new technologies and the consequent development of self-efficacy. We have 
shown how, without specifically identifying the elements of competence, technology and 
modelling can be used both to diagnose learners habits, and to identify the ways in which 
interventions may be structured that give learners the ability to develop online 
technological habit. 
 
The models we have produced on SPLICE have indicated two areas of intervention as 
important in establishing greater online social engagement. The importance of creative 
action, or actions that are not immediately rational, appears to be a key lever in being able 
to change technological practice and develop these habits. Secondly, the raising of 
awareness of the different regulating mechanisms is also an important strategy in 
encouraging learners to be more flexible, adaptive and responsive in their online 
engagement. The model that we have produced for the context and mechanism within the 
SPLICE project provides an explanatory framework for this approach. Given the ability 
to situate observed behaviour, and to relate this situated behaviour to types of 
interventions, there is the possibility to develop a diverse range of different strategies 
which SPLICE is currently investigating. Whilst the eventual outcomes of this are as yet 
unclear, the modelling approach is providing an effective steering mechanism for the 
project and its continual application will lead to refinements to the models and teaching 
approaches that eventually emerge. 
 
Whilst it is unlikely that all learners will engage effectively in the online social 
environment, the necessity for establishing effective technological habits is clear. 
Moreover, as the technological environment enables learners increasingly to steer 
themselves in the engagement with the ‘content’ of their learning, the role of teachers in 
equipping learners with effective technological habits to do so is becoming paramount. 
Thus SPLICE directly addresses the question that it may be not for teachers to make 
learners competent in their subject domain, but instead to instil the habits whereby 
learners can make themselves competent and confident social actors. 
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Dialogic learning and interactive groups have proved to be a useful methodological approach used in 
educational situations for lifelong adult learners. The principles of this approach stress the importance 
of dialogue and equal participation also when designing the training activities. This paper adopts these 
principles as the basis for a configurable template integrated in runtime systems. The template is 
formulated as a meta-UoL which can be interpreted by IMS Learning Design players. This template 
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UoL has been used successfully by a practitioner so as to create a real-life example, with positive and 
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1. Introduction 
Some of the main problems of lifelong 
competence development are related to the 
enormous diversity among lifelong adult 
learners. This diversity encompasses a large 
number of factors such as age, gender, culture 
but also aspects such as needs and interests. The 
complexity of this context is also emphasized 
by the fact that lifelong learners have already 
accumulated experience in informal learning 
settings, typically associated to real-life 
situations. This is the rationale behind the 
research on pedagogical models that is being 
conducted within the European 
TENCompetence project. In this project a 
pedagogical model is considered to be a 
representation of a pedagogical activity using 
the IMS Learning Design (IMS LD) 
specification [1] which can be used for 
authoring and delivering learning activities [2]. 
This representation does not need to be a full 
ready-to-run Unit of Learning (UoL). 
In this paper we adopt the methodology used 
in Agora as a significant basis for approaching 
TENCompetence pedagogical models. Agora is 
an association within the La Verneda School for 
adult education [3]. Their main objectives are to 
address social exclusion by providing 
opportunities for people to train and to update 
their skills. Through these actions, not only do 
participants improve their access to the labour 
market but also their participation in society. 
Agora’s principles are based on democratic 
participation. Every participant has the 
opportunity to contribute in a myriad of 
decision spaces. In this way, the methodology 
used in their training activities relies on dialogic 
learning and interactive groups approaches [4]. 
The main idea is that people help each other in 
their process of learning and that group work 
should promote solidarity, dialogue between 
equals, express implicit knowledge and the 
abilities or cultural intelligence of all the 
participants (learners and instructors).  
On the other hand, this kind of methodology 
makes significant demands for flexibility in 
terms of the actual running of a UoL based on 
these approaches. Not only may unexpected 
situations occur which would require a UoL to 
be modified on the fly [5], but it may also be 
required that the participants should be able to 
participate in the (on-going) dialogic design of 
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the UoLs. This situation demands a different 
approach to the current IMS LD 
implementations in which authoring tools are 
not integrated in runtime systems and where 
UoLs need to be planned in advance [6]. This 
paper proposes adopting the ideas of dialogic 
learning and interactive groups to develop an 
IMS LD template (using a terminology 
according to the framework proposed in [7]) 
that can be directly integrated in runtime 
systems. The template is computationally 
represented in the form of what we call a meta-
UoL, which is a fully-fledged UoL offering 
abstract information derived from other more 
concrete UoLs. This template incorporates 
dialogic learning methodological ideas so that 
participants can refine the template into 
completely defined UoLs according to the needs 
of their particular learning situation. 
Therefore, the aim of this paper is twofold: 
to define a pedagogical template based on the 
principles of dialogic learning and the 
interactive groups, and to formalize the 
template in an IMS LD interoperable format so 
that it can be integrated and directly refined 
(authored) in runtime systems. The rest of the 
paper is structured as follows. Section 2 deals 
with the formulation of the pedagogical 
template. Then, Section 3 illustrates the 
template integrated in the SLeD system [8] and 
its particularization with a real-life example. 
Finally, Section 4 concludes this paper 
indicating the future work planned to enhance 
this approach. 
 
2. Template based on dialogic 
learning and the interactive groups 
The seven principles of dialogic learning lay 
the foundations for implementing the template: 
egalitarian dialogue, cultural intelligence, 
transformation, instrumental dimension, 
creating meaning, solidarity and equality of 
differences [3]. In consequence, the template 
identifies seven different types of activities and 
enables the user to make different types of 
design decisions, namely: if an activity type 
appears and when, the activity description 
(task), the tool support, input resources 
(supporting the activity), and the output artefact 
(resulting from the activity).  
 For the latest three aspects, the template 
offers some hints or indications that may be 
useful to the user when refining the template 
into a completely defined UoL. These 
indications and a brief explanation of each 
activity are shown in Table 1.  Both trainer and 
learners (all considered as playing the same 
role: participant) can plan the design either a 
priori or during the communicative action. 
Table 1   Summary of the types of activities and 
the associated design decisions needed to refine 
the proposed template into a complete UoL.  
Type of activity  
and brief explanation 
Design decisions 
(Indications on supporting tools, input 
resources and output artefacts. Additional 
decisions are visibility, order and 
description of the activities) 
NEGOTIATING 
In dialogical learning, 
people decide 
collectively, through 
discussion, the aims and 
contents of their 
activities.  
 
 
Tool support:  indicate the tool or tools to 
support the activity, suggestions are: 
Doodle or Forum to discuss about a topic 
[…]  
Input resource: upload a comment or file 
to support the negotiation activity. 
Output artefact: add a briefly description 
about the expected result of the process 
(statistics of the votes, the final decision). 
DIALOGUING 
Interactive groups 
promote solidarity, 
dialogue between 
equals, reinforcing the 
communicative action 
and expressing implicit 
knowledge and the 
abilities.  
Tool support: select means of 
communications based on the equally of 
learners and coordinators whose comments 
are not classified as better or worse but 
appreciated as different […]  
Input resource: for example a list of 
discussion points […] 
Output artefact: description about the 
expected result […] 
SHARING 
People help each other 
in their process of 
learning; people who 
know a specific content 
reinforce it by 
explaining it to their 
colleagues.  
Tool support: provide spaces of relation 
and exchange among the learners 
themselves and between learners and 
trainers. Suggestions are: Blogger […], 
SlideShare […], Flickr or Youtube […].  
Input resource: motivate the sharing with 
a resource […]  
Output artefact: description about the 
expected result […] 
DISCOVERING 
To foster integration in 
society and reflections, 
introduce readings 
related to culture (classic 
readings, articles, etc.)  
Tool support: suggestions are Wikipedia 
[…] or Google Reader which allows to sort 
and classify your readings.  
Input resource: upload also a text or 
whatever you would like to be discovered. 
Output artefact: description about the 
expected result […] 
CREATING 
COLLABORATIVELY 
Everyone has cultural 
intelligence. Dialogic 
creativity implies the 
confirmation of learning 
collectively generated 
by participants’ 
contributions.  
Tool support: select tools that enable 
everybody to contribute. Each person is 
different, therefore, irretrievable if not taken 
into account. Suggestions of tools are 
Wikispaces or Googledocs […] 
Input resource: […] 
Output artefact: […] 
SELF-ASSESSMENT 
One way to foster 
people gain the 
autonomy and self-
confidence necessary to 
learn is by offering self-
assessment activities 
[…] 
Tool support:  suggestions are for example 
questionnaires tools such as those 
supporting IMS QTI […] 
Input resource: for example a list of tasks 
with deadlines or a test with its correct 
answers […] 
Output artefact: […] 
ASSESSMENT (BY 
OTHERS) 
Participants can assess 
any result (such as 
documents) from their 
other colleagues and 
contribute with 
feedback, so they will 
help each other.  
Tool support:  a suggestion is to use a 
Blog where a student can upload a work 
and later the others can add their 
suggestions […] 
Input resource: […] 
Output artefact: […] 
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The current version of the template1 
considers up to four possible different phases 
formalized as IMS LD acts. Within each phase, 
the user can select the activity type out of the 
seven types shown in Table 1. Once selected, 
the edition of the chosen activity is enabled. 
Both the selection activity and each of the 
possible “edition activities” are modelled as 
supporting activities. When the user finished 
the edition by having described the activity and 
the rest of aspects mentioned in Table 1, the 
actual learning activity is available and has the 
characteristics previously configured. Each 
design decision is codified with local properties 
and the effects of showing and hiding the 
corresponding activities is achieved with 
conditions. 
 
3. Integration of the template in 
SLeD 
The template formalized as a meta-UoL can 
be interpreted by any IMS LD compliant 
system. This section illustrates its integration in 
the SLeD player with an example realized by an 
Agora’s member in charge of coordinating and 
conducting training sessions related to lifelong 
learning of adults in information technologies. 
Following the guidance provided by the meta-
UoL, the Agora’s member created the example 
in such a way that it represents the activities and 
the decisions that he usually performs in some 
of his training sessions.  
The first activity he put forward to the 
participants is to write a document and save it in 
a folder. The main objective is to let 
participants realize that they can become 
autonomous users in performing this type of 
tasks. With this purpose, he chose the self-
assessment activity and configures it according 
to his needs (Figure 1a). In the second activity 
he wanted to increase the level of difficulty and 
edited a task that consists of creating 
collaboratively a document about the towns 
where they were born (Figure 1b). Finally, he 
defined a negotiation activity in which the 
participants decide what they want to do in the 
next session. To support this activity, he 
decided to recommend the use of the Doodle 
Web 2.0 [8] tool as suggested by the UoL 
(Figure 1c). Since, he did not need a forth 
activity in the UoL, he set the design of the UoL 
  
1
 Available online at 
http://www.tecn.upf.es/~daviniah/metaUoL.zip 
as finished (Figure 1d). 
After the trial (use of the template integrated 
in SleD), the feedback provided by the Agora’s 
member was overall positive. Some of his 
comments were “If I had had this tool when I 
started participating in Agora, it would have 
helped me more,” “I was used to traditional 
academic formation and in Agora I saw that the 
teacher is not a teacher!” or “It would have 
been also useful for me to see the lesson plans 
by other Agora trainers.”  
He also stressed the need for flexibility in 
this type of contexts, “There are many 
situations in which I need to improvise. Tools 
might not work properly; students do not have a 
keen interest in the topic or have specific needs, 
so I sometimes need to reschedule groups and 
activities to adapt to the circumstances.” 
Moreover, he provided feedback regarding the 
vocabulary employed in the template and 
suggested changing some words to enhance 
their comprehensibility. For example, input 
resources and output artefacts may be more 
clearly understood if formulated as “supporting 
resources” and “resulting products.” 
 
4. Conclusion and future work 
In this paper we propose a new approach to 
IMS LD authoring integrated in runtime 
systems. This approach is based on a template 
formulated as a meta-UoL, which can be 
interpreted by IMS LD players. This template 
serves users as a guide to flexibly select and 
configure the activities on the fly. The meta-
UoL relies on the principles of dialogic learning 
and interactive groups and has been used 
successfully by an Agora’s member to create a 
real-life example.  
Future work includes revising the template 
considering the results of this experience with 
the user and extending it with more phases and 
further flexible possibilities, such as enabling 
the modification of the activity order and their 
configuration once they have been configured, 
and adding group-based functionalities. We also 
plan to enrich the template by integrating more 
detailed support for the assessment activities. 
The suggestions regarding (Web 2.0) tool 
support need further research which can benefit 
from the experience of the actual use of the 
template by the target audience when planning 
the tools for their training sessions. We are also 
currently working on an approach for saving the 
users’ design decisions with sharing and reusing 
purposes. 
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Figure 1. (a) Selection of the self-assessment activity. (b) Final configuration of the creating-
collaboratively activity. (c) Edition of the negotiation-activity. (d) UoL finishes with the third activity. 
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1. Assessment 1.0 
At its most basic level, assessment is the 
process of generating evidence of student 
learning and then making a judgment about 
that evidence. Current assessment practice 
provides evidence in the form of examination 
scripts, essays and other artefacts. 
1.1 Characteristics of Assessment 1.0 
For the purposes of this paper, ‘Assessment 
1.0’ can be thought of as assessment practice 
from the beginning of the 20th century until 
today. Throughout this period, assessment 
exhibited the following characteristics: 
• paper-based 
• classroom-based 
• formalised (in terms of organisation and 
administration) 
• synchronised (in terms of time and place) 
• controlled (in terms of contents and marking). 
These characteristics have changed little 
during this period; a school master from 1907 
would feel at home in an examination hall in 
2007. This is unique among professions. 
This assessment system has served us well. 
The highly centralised, top-down, 
industrialised system matched the kind of 
society that existed throughout most of the 
20th century. Its stability has engendered 
widespread public confidence in the 
examination system in the UK (QCA, 2006) 
and maintained national qualifications as the 
primary means of entry to employment and 
Higher Education. The system is also widely 
understood by its users (students, parents, 
teachers, university admissions staff, 
employers and politicians) being relatively 
unchanged from generation to generation. 
1.1.1 Assessment 1.5 
A more up-to-date form of assessment has 
emerged in the last decade, which involves 
the use of computers in the assessment 
process. ‘E-assessment’ embraces ‘e-testing’ 
(a form of on-screen testing of knowledge) 
and ‘e-portfolios’ (a digital repository of 
assessment evidence normally used to assess 
practical skills). A number of commercial 
products have emerged such as Questionmark 
(e-testing) and Pebblepad (e-portfolio). These 
dedicated systems provided specialised 
facilities to support online testing or online 
portfolio building. 
1.2 Problems with assessment 1.0… 
and 1.5 
In recent years, traditional assessment has 
been the subject of criticism. The current 
system is struggling to cope with the demands 
being placed on it. It was designed to filter 
students by ability for the purpose of 
employment or university selection – not mass 
accreditation of student achievement. 
Because of its bureaucratic nature, it’s 
expensive to run and doesn’t scale well. 
Awarding bodies’ costs are rising and these 
are being passed onto schools and colleges, 
which complain about the rising burden of 
examination fees. It’s also inflexible, 
organised around annual examination ‘diets’. 
In addition to these practical problems, there 
are educational and political concerns. Some 
educationalists claim that the current 
assessment system encourages surface 
learning and “teaching to the test”. Instead of 
instilling genuine problem solving skills, it 
fosters memorisation. Examination papers that 
appear to pose ‘deep’ questions are answered 
by rote memory – memories that are acquired 
by students under pressure from parents who 
want to see their children gain qualifications, 
and drilled by teachers who are seeking to 
meet targets. Employers complain that, in 
spite of rising achievement (DfES, 2006), 
young people are not gaining the skills that 
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are needed in the modern workplace – skills 
such as problem solving, collaboration, 
innovation and creativity. Teachers complain 
about the rising burden of time spent 
carrying-out and marking assessments, which 
reduces the time available for “real teaching”. 
Students complain that the only time that they 
are required to undertake extended hand-
writing is during an examination. 
These criticisms are not confined to paper-
based assessment. E-testing has been 
criticised for crudely imitating traditional 
assessment; vendors of computer-based 
testing systems boast about their systems’ 
“faithful reproduction of the paper 
experience”. These systems typically support a 
limited number of question types (almost 
always selected response questions) and, at 
best, crude simulations of traditional tasks. 
Some high profile simulations have proven to 
be unreliable (QCA, 2006), in spite of a great 
deal of expenditure, leading some 
commentators to conclude that simulations 
have inherent reliability problems – problems 
not faced by real life assessments. Most 
contemporary e-portfolio systems, likewise, 
set-out to mirror the existing curriculum, 
effectively little more than online storage for 
students’ work, with a highly content-focussed 
(rather than student-centred) approach to 
assessment. 
These criticisms of e-assessment mirror the 
criticisms of virtual learning environments 
(VLEs) – that they simply seek to mimic 
traditional classroom practice; the “primacy of 
pedagogy” as Cousin (2004) described it: “VLE 
environments (sic) tend to be skewed towards 
the simulation of the classroom, lecture hall, 
tutor’s office and the student common room.” 
Similarly, most contemporary e-assessment 
systems are skewed towards the simulation of 
the class test and the examination hall; or, to 
paraphrase Cousin, they re-enforce the 
“tyranny of testing” rather than seek original 
and authentic ways of assessing student 
learning. 
Both paper-based and computer-based 
assessments are perceived by students as 
something external to them; something over 
which they have no control; something that is 
‘done’ to them. And the assessment 
instrument itself is considered contrived, just 
a hurdle to be jumped, not part of their 
learning. Or, worse, it is perceived as the sole 
purpose of their learning, with all their efforts 
going into passing the test rather than the 
acquisition of new knowledge and skills. Both 
forms of assessment also tend to focus on 
factual knowledge rather than deeper levels of 
learning, which is harder to assess using 
current systems. Yet, factual knowledge is 
valueless in a culture where Google and 
Wikipedia is a mouse-click away. 
Assessment 1.0 (and 1.5) is also intensely 
individualistic. Assessment activities are done 
alone, competition is encouraged, and 
collaboration (or “cheating” in the lexicon of 
Assessment 1.0) is prohibited. Assessment 1.5 
inherited Assessment 1.0’s obsession with 
security, with products proclaiming that 
“students are completely disconnected from 
the network”, with “ absolutely no access to 
their familiar desktop tools”. Not ideal 
preparation for the ‘networked information 
economy’. 
While the familiarity of VLEs has encouraged 
reticent teachers to experiment with them, it 
has been claimed (JISC 2006) that their use 
can actually reduce innovation in the 
classroom by atrophying classroom practice 
into traditional (classroom-based) and new 
(VLE-based), rather than encourage the full 
potential of e-learning to be explored and 
applied in the classroom.  The use of e-
assessment systems might likewise hold back 
progress in assessment by similarly 
constraining practice to traditional (paper-
based) assessment and the limited form of 
computer-based assessment made possible by 
these systems. 
The urge to mimic traditional classroom 
practice has resulted in considerable effort 
going into the automation of teacher 
behaviour through such systems as E-Rater, 
which aims to automate the marking of 
student essays. A recent review of such 
systems concluded: “Computer grading agrees 
more closely with the [pupils’] 
true scores than do the individual human 
markers.” (Hutchison, 2007) Which sounds 
impressive until an examination of the data 
reveals that human and machine marking are 
both unreliable – with computers slightly less 
error-prone than human markers. 
2 Web 2.0 
Meanwhile, the Internet is evolving. ‘Web 2.0’ 
is the name given to the current state of 
development. Anderson (2006) describes “six 
big ideas behind Web 2.0”. These are: 
1. user-generated content 
2. the power of the crowd 
3. data on an epic scale 
4. architecture of participation 
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5. network effects 
6. openness. 
For the purposes of this paper, four of these 
ideas are of particular relevance. 
User-generated content refers to the ease 
of creating content. Web services such as 
Bebo, Wordpress and YouTube have made it 
easy to create content – and more and more 
young people are doing so, with social 
networking sites becoming a significant part of 
contemporary culture. 
The power of the crowd refers to the 
collective intelligence that can be harnessed 
from large groups of people. The basic 
premise is that, subject to certain conditions, 
a large group of knowledgeable (but non-
expert) users can make better decisions that 
any individual expert. Web services such as 
Digg and Wikipedia are cited as examples of 
this collective intelligence. 
Architecture of participation is based on 
the twin ideas that Web services must be easy 
to use (thereby encouraging participation) and 
organised in such a way as to improve as 
more people use them. Google Search is a 
good example since it is very straight-forward 
to use and its search algorithms learn from 
the results of previous searches. An aspect of 
ease-of-use is the idea that not only is new 
content easy to create but it should be easily 
created from pre-existing content or easily 
combined with the contents of other web 
services (“mash-ups”). 
Openness not only refers to the use of open 
source software for many Web 2.0 services 
but also the philosophy of the free sharing of 
information and resources among users, 
making it relatively straight-forward to 
capture and share information or resources, 
such as embedding a YouTube video in a blog. 
The generous copyright terms of Creative 
Commons licenses illustrate this philosophy. 
3 Digital natives 
It is in this environment that today’s students 
are living and learning. In Digital Natives, 
Digital Immigrants, Prensky (2001) argues 
that there is a fundamental distinction to be 
made between today’s learners and those of 
the past due to “the arrival and rapid 
dissemination of digital technology… an event 
which changes things so fundamentally that 
there is absolutely no going back”. He labelled 
these new learners “digital natives” and 
contrasted them with “digital immigrants”: 
“The single biggest problem facing education 
today is that our digital immigrant instructors, 
who speak an outdated language (that of the 
pre-digital age), are struggling to teach a 
population that speaks an entirely new 
language”. 
Today’s learners are also known by other 
names. Diana Oblinger (2003) of Microsoft 
calls them the ‘Millennial generation’: 
“Millennials exhibit distinct learning styles. For 
example, their learning preferences tend 
toward teamwork, experiential activities, 
structure and the use of technology. Their 
strengths include multitasking, goal 
orientation, positive attitudes, and a 
collaborative style”.  From the student’s 
perspective, ‘Net-Geners’ are “academically 
driven… we refuse to accept elders’ speeches 
or sermons at face value… our technological 
savvy makes us smarter, easily adaptable, 
and more likely to employ technology to solve 
problems” (Windham, 2005). 
3.1 Different learning styles 
A common set of characteristics emerges from 
the literature on the digital native with respect 
to their learning styles. These are: 
• skilled use of tools  
• active learning rather than passive 
receiving of knowledge  
• authentic learning experiences rather 
than contrived tasks  
• task (not process) oriented  
• just in time learning 
• search not memorise 
• doesn’t know answer but knows where to 
find it  
• Google not libraries 
• collaborate not compete. 
When tasked with an assignment, a young 
person is likely to look-up Wikipedia, search 
for relevant information on Google, seek help 
from their friends via Hotmail or MSN, finally 
pulling together the resulting information into 
a coherent document using a range of web-
based and desktop applications. Unless, of 
course, the assignment is the same as last 
year’s, in which case a simple e-mail to a 
friend (or someone else in their social 
network) requesting last year’s answer will be 
sufficient for these goal-oriented learners. 
3.2 Disjoin between classroom practice 
and real world behaviour 
The above scenario sidelines the formal 
teaching and learning that the student is 
meant to follow. There is a growing 
disconnection between the lives of students 
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inside and outside of the classroom. “Schools 
should not expect students to leave the 21st 
century in the cloakroom; for example, many 
schools do not allow e-mail, instant 
messaging, mobile phones or blogging” (Owen 
et al 2006). And the list of prohibited 
technologies is growing. Twist and Withers 
(2006) describe the ways in which young 
people really learn as the “hidden curriculum” 
– the “informal digital spaces”, such as 
Facebook and MSN, which students routinely 
use for social and educational purposes. 
Students’ lives outside of school and college 
are increasingly media-rich and stimulating – 
which reflects the wider technological 
revolution taking place in society. As a result, 
education is becoming disconnected. The 
classroom is a sort of ‘virtual reality’; a drab, 
technology-free zone that bears little relation 
to the increasingly technological reality of the 
students’ lives outside of the classroom. 
4 Assessment 2.0 
This paper proposes an update to traditional 
assessment. The updated system will embrace 
the Internet and, more specifically, Web 2.0 – 
particularly the four “big ideas” described 
earlier. It seeks to bring the 21st century into 
the examination room. It attempts to do this 
not by ‘upgrading’ or ‘patching’ e-assessment 
(through simulations or machine marking or 
other ‘fixes’) – which can be considered 
Assessment 1.6 or 1.7 – but by using the 
same tools and techniques that students use 
at home and we use in the workplace. 
4.1 Characteristics of Assessment 2.0 
The type of assessment activity best suited to 
the contemporary learner would exhibit some 
or all of the following characteristics. 
Authentic: involving real-world knowledge 
and skills. 
Personalised: tailored to the knowledge, 
skills and interests of each student. 
Negotiated: agreed between the learner and 
the teacher. 
Engaging: involving the personal interests of 
the student. 
Recognise existing skills: willing to accredit 
the student’s existing work. 
Deep: assessing deep knowledge – not 
memorisation. 
Problem oriented: original tasks requiring 
genuine problem solving skills. 
Collaboratively produced: produced in 
partnership with fellow students. 
Peer and self assessed: involving self 
reflection and peer review. 
Tool supported: encouraging the use of ICT. 
Personalised assessment does not mandate 
individualised assessment (the setting of 
unique tasks for each student); the teacher 
can continue to set the broad parameters of 
assessment activity. However, there may be 
flexibility in terms of time, place, contents, 
context and scope. At more advanced levels, 
learners may propose additional assessment 
criteria (to match their specific assessment 
activity) and there may also be an element of 
self- and peer-assessment permitted within 
the rubric. 
The type of evidence that best fits this form of 
assessment would be: 
naturally occurring: already in 
existence or generated out of 
personal interest 
multimedia: existing in text, audio 
and video format 
digital: such as e-mail, instant 
message logs, blog posts, wiki 
contributions, audio and video 
recordings 
distributed: may be scattered across 
various sources (such as web 
sites, blogs, inbox, iPod). 
Not all “assessment 2.0” tasks would embrace 
all of the above characteristics or media. But a 
modern assessment should seek to 
incorporate some of these characteristics and, 
certainly, permit the use of ICT. 
For example, a “traditional” assessment task 
relating to History would ask students to 
describe the rise of Nazism in Germany in the 
1930’s. The evidence would be an essay, 
produced alone, under controlled conditions 
without reference to notes or other support 
materials. The equivalent “assessment 2.0” 
task would set the broad area of investigation 
(the rise of Nazism) but allow the students to 
choose a specific topic (such as the support 
given to the Nazi Party by US corporations). 
The assignment would be done collaboratively, 
in groups set by the teacher, with each 
member of the group choosing a specific area 
to research (such as the Nazis’ use of IBM 
computers). The evidence would be in the 
form of a group blog, where each member of 
the team would post their findings (which 
would include hyperlinks to webpages, audio 
and video material) and the assessment would 
involve an element of self- and peer-
assessment (along with teacher assessment). 
Unlike the essay, the blog may not require 
students to make any conclusions beyond 
reporting their findings via the blog, on the 
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basis that any conclusions reached by the 
average 16 or 17 year old about such a 
complex period in history are likely to be 
superficial. This would contrast with the 
traditional approach, which would require a 
structured essay that is effectively an 
academic paper written by a school pupil – 
and one greatly inferior to that found on 
Wikipedia (unless it was copied from there). 
5 How Web 2.0 can be used for 
assessment 
Assessment is about evidence generation. The 
diagram below illustrates how evidence is 
traditionally produced. 
Evidence has to be discovered (when it 
already exists) or created (when it does not). 
The resulting information has to be captured 
and organised. And, once it is coherent, the 
evidence has to be assessed. 
It is straight-forward to relate this model to 
Web 2.0. For example, a contemporary web-
based e-mail system (such as Google Mail) 
can be used as a repository of every e-mail 
message you ever send or receive – which 
could be an Aladdin’s Cave of assessment 
evidence. 
 
Downes (2006) describes the combination of 
Web 2.0 services for learning as “personal 
learning environments” (PLEs), arguing that 
the PLE is a “recognition that one-size-fits-all 
approach of  [VLEs] will not be sufficient to 
meet the varied needs of students”. 
Assessment 2.0 posits Web 2.0 as a personal 
assessment environment in recognition that 
the one-size-fits-all approach of e-assessment 
systems will not be sufficient to meet the 
varied needs (and interests) of candidates. 
5.1 Advantages and disadvantages of 
Web 2.0 for assessment 
Given that Web 2.0 is Life 1.0 for most 
students, it is an easy fit for most young 
people. They are already using Web 2.0 
services as part of their everyday lives. 
Recognising their MySpace page or their 
YouTube channel seems only ‘fair’ to them. 
And in doing so, it would reduce the perceived 
chasm between education and ‘real life’. It 
would also provide an incentive to learners: 
instead of artificial tasks involving “ancient” 
practices (such as hand-writing or using the 
library), assessment could provide real 
challenges using real tools – the same tools 
that they currently use outside of class and 
will use in the workplace. 
Web 2.0 is inherently collaborative and the 
antithesis of Assessment 1.0’s obsession with 
individuality – and collaboration is a skill much 
sought after by employers. Web 2.0 services 
are also inexpensive (or free), easy to 
maintain (since they are maintained by 
someone else), and very scaleable (in fact, the 
more users the better). The alternatives 
(dedicated e-testing systems and e-portfolios) 
are proprietary, expensive, difficult to 
maintain and quickly become out-of-date. 
Assessment 2.0 is an approach, not a toolset. 
Facebook, Blogger et al may come and go but 
social networks and blogs are part of 
contemporary culture and will be around for 
the foreseeable future. Assessment 2.0 
describes a type of task and an approach to 
that task; the choice of tools is up to each 
student. Maintenance and obsolescence are 
not issues. 
There are drawbacks. Older students (our 
digital immigrants) aren’t using Web 2.0 
services – or, at least, not routinely. They 
don’t have MySpace pages or YouTube videos 
to be plundered for accreditation of prior 
learning. And they may lack some key Web 
2.0 skills (such as search skills) and attitudes 
(such as a willingness to share). Our digital 
natives themselves may not want to mix their 
public and private lives in the way suggested 
in this paper. They may want a clear dividing 
line between their academic lives and their 
personal lives, and may resist attempts to mix 
the two. 
Assessment 2.0 also poses challenges for 
teachers – who are often the epitome of the 
digital immigrant. Not only might they lack the 
IT skills needed to understand Web 2.0 
services but they may lack the knowledge and 
experience required to appraise students’ work 
produced using these tools. 
Teachers also lack the rubrics required to 
assess Web 2.0 skills. Rubrics are required to 
address self- and peer-assessment, and 
collaboration. Group work is notoriously 
difficult to assess – so difficult that most 
awarding bodies prohibit it from high stakes 
assessment. Yet, it is at the core of Web 2.0 
and a crucial skill for the workplace. New 
media presents new environments for 
students – environments such as Second Life 
and The Sims… and new challenges for 
awarding bodies to develop marking schemes 
to appraise student activity in these domains. 
Authentication is another problem for 
awarding bodies in the world of Assessment 
2.0, with the myriad sources of digital 
evidence and collaborative inputs making it 
difficult to isolate and prove ownership of an 
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individual piece of work. Self- and peer-
assessment have proven to be valid and 
authentic forms of assessment but neither 
type of assessment has been widely used in 
schools or universities. 
6 The future 
It’s impossible to predict the future. But there 
are certain themes that emerge when you 
review the literature relating to the future of 
education and technology. With regard to 
education, there is a consensus about the 
following: 
 
• greater focus on education as a key 
differentiator between countries in the 
global economy 
• growth in learning at all stages in your 
life (the “forty year degree programme”) 
• emergence of new skills to better fit the 
networked information economy 
• greater role for e-learning (including 
mobile learning) 
• move towards personalised learning (and, 
by corollary,  personalised assessment) 
• greater recognition of informal learning. 
 
In tandem with these educational 
developments, the next decade will see two 
major technological developments: the 
emergence of ‘ubiquitous computing’ and ‘Web 
3.0’. Ubiquitous computing describes a state 
of pervasive computing where digital devices 
are embedded into everyday life to such as 
extent that we are unaware of their existence. 
Web 3.0 will further develop the “big ideas” 
behind Web 2.0, particularly enhancing the 
intuitive and collaborative aspects of the Web. 
The cumulative effects of these trends will be 
an explosion of digitisation, communication 
and collaboration. 
 
If you combine these developments, you see a 
digitally rich environment where learning will 
take place in multiple locations (at school, at 
home, on the bus) at a time to suit the 
learner; where learning is personalised – in 
fact, a world where the distinction between 
learning and living is blurred and assessment 
evidence occurs naturally as part of the 
student’s everyday endeavours. It will be a 
world where Bill Gates’ vision of “information 
at your fingertips” will become a reality and 
where examinations that assess memorisation 
(as most do today) will become untenable. 
It is hard to imagine, in this future, any place 
for the ‘traditional’ VLE or CAA system. At 
best, posterity may view them as necessary 
stepping stones to the future; at worst, the 
final staging post of the educational 
establishment seeking to control learning. 
Current attempts at fixing them using 
expensive simulations or machine marking 
seem doomed to failure – a black hole through 
which money may be poured but from which 
nothing (lasting) emerges. 
7 Conclusion 
Assessment is often accused of preventing 
change. Critics claim high stakes assessment 
dictates what is taught and stifles innovation. 
So, if education is to change, that change has 
to be led by the assessment system – and 
contemporary e-assessment systems might 
not be the best way of doing that. Assessment 
1.5 (or 1.6 or 1.7) can’t win the feature war 
with Web 2.0. What is state-of-the-art in an 
e-assessment system today (say, the inclusion 
of video in an online test) is state-of-last-year 
on the Web. They can never keep-up. And 
they will always feel unnatural to students. 
 
One of the ways assessment can evolve is to 
adopt some of the characteristics of 
‘Assessment 2.0’. That means embracing Web 
2.0 and the digital environments that students 
inhabit. Doing so would present a challenge to 
teachers and awarding bodies. Teachers would 
have to up-skill to better understand Web 2.0 
and appreciate the world of the digital native. 
Awarding bodies would have to face the 
challenge of creating rubrics for assessing 
difficult to measure skills, such as 
collaboration, and confront issues such as 
plagiarism and peer-assessment. Both 
teachers and awarding bodies would have to 
embrace digital evidence in all of its forms and 
set more authentic tasks that genuinely 
challenge (and engage) students. 
This paper is long on criticism and short on 
solution. But there is something wrong with 
the assessment system. It does need to 
change. The defenders of the status quo claim 
that many technologies promised to 
revolutionise education – but came and went 
without much of an impact on teaching and 
learning. Proponents of change point out that 
technologies such as TV and radio did 
revolutionise learning – just not the learning 
that happened to be taught and assessed in 
schools. To the advocates of change, similarly 
ignoring the information revolution will be 
impossible. Continued resistance will further 
marginalise education until change is forced 
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on us. 
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Abstract  
The IMS Question and Test Interoperability 
(QTI) standard has not had a great take-up in 
part due to the lack of tools. This paper 
describes the ‘ASDEL’ test delivery engine, 
focusing upon its architecture, its relation to 
the item authoring and item banking services, 
and the integration of the R2Q2 Web service. 
The project first developed a java library to 
implement the system. This will allow other 
developers and researchers to build their own 
system or take aspects of QTI they want to 
implement. 
1. Introduction 
E-learning assessment covers a broad range 
of activities involving the use of machines to 
support assessment, either directly (such as 
web-based assessment tools, or tutor systems) 
or indirectly by supporting the processes of 
assessment (such as quality assurance 
processes for examinations).  It is an important 
and popular area within the e-learning 
community [4, 1, 2].  From this broad view of 
e-learning assessment, the domain appears 
established but not mature, as traditionally 
there has been little agreement on standards or 
interoperability at the software level.  Despite 
significant efforts by the community, many of 
the most popular software systems are 
monolithic and tightly coupled, and standards 
are still evolving.  To address this there has 
been a trend towards Service-Oriented 
Architectures (SOA).  SOAs are an attempt to 
modularise large complex systems in such a 
way that they are composed of independent 
software components that offer services to one 
another through well-defined interfaces.  This 
supports the notion that any of the components 
could be ‘swapped’ for a better version when 
it becomes available.  A SOA framework is 
being used as a strategy for developing 
frameworks for e-learning [3, 5].  
A leading standard is Question and Test 
Interoperability (QTI) developed by the IMS 
Consortium.  The QTI specification describes 
a data model for representing questions and 
tests and the reporting of results, thereby 
allowing the exchange of data (item, test, and 
results) between tools (such as authoring tools, 
item banks, test constructional tools, learning 
environments, and assessment delivery 
systems) [8].  Wide take-up of QTI would 
facilitate not only the sharing of questions and 
tests across institutions, but would also enable 
investment in the development of common 
tools.  QTI is now in its second version 
(QTIv2), designed for compatibility with other 
IMS specifications, but despite community 
enthusiasm there have been only a few real 
examples of QTIv2 being used, with no 
definitive reference implementation [6,7].   
Formative assessment aims to provide 
appropriate feedback to learners, helping them 
gauge more accurately their understanding of 
the material set.  It is also used as a learning 
activity in its own right to form understanding 
or knowledge.  Formative assessment is 
something lecturers/teachers would like to do 
more of but do not have the time to develop, 
set, and then mark as often as they would 
wish.  A formative e-assessment system allows 
lecturers/teachers to develop and set the work 
once, allows the learner to take the formative 
test at a time and place of their convenience, 
possibly as often as they like, obtain 
meaningful feedback, and see how well they 
are progressing in their understanding of the 
material.  McAlpine [9] also suggests that 
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formative assessment can be used by learners 
to “highlight areas of further study and hence 
improve future performance”.  Draper [10] 
distinguishes different types of feedback, 
highlighting the issue that although a system 
may provide feedback, its level and quality is 
still down to the author. 
2. QTI 
The IMS QTI Specification is a standard 
for representing questions and tests with a 
binding to the eXtended Markup Langage 
(XML, developed by the W3C) to allow 
interchange.  An example of a simple multiple 
choice question illustrates the core elements: 
ItemBody declares the content of the question 
itself, ResponseDeclaration declares a variable 
to store the student’s answer, and 
OutcomeVariables declares other variables, in 
this case a score variable to hold the value of 
the result. 
R2Q2 focuses on rendering and responding 
to the 16 different types of interactions 
described in version 2 of the QTI specification 
(QTIv2).  These are: 
1) Choice 2) Hotspot 
3) Order 4) Select point 
5) Associate 6) Graphic 
7) Match 8) Graphic Order 
9) Inline Choice 10) Graphic Associate 
11) Text Entry 12) Graphic Gap 
Match  
13) Extended Text 14) Position object  
15) Hot Text 16) Slider 
These different types can be authored as 
templated questions or adaptive questions, 
providing an author with numerous 
alternatives for writing questions appropriate 
to the needs of the students.  Templated 
questions include variables in their item bodies 
that are instantiated when a question is 
rendered (for example, inserting different 
values into the text of maths problems).  
Adaptive questions have a branching structure, 
and the parts that a student sees depends on 
their answer to previous parts of the branch.  
In total these allow for sixty-four different 
possible combinations of question types. 
3. R2Q2  
The R2Q2 service allows a student to view 
a question, answer a question, and view the 
feedback.  The R2Q2 engine (see Figure 1) is 
a loosely coupled architecture comprising of 
three interoperable services.  All the 
interactions with and within the R2Q2 engine 
are managed by an internal component called 
the Router.  
The Router is responsible for parsing and 
passing the various components of the item 
(QTIv2) to the responsible web services.  It 
also manages the interactions of external 
software with the system, and it is therefore 
the only component that handles state.  This 
enables the other services to be much simpler, 
maintaining a loosely coupled interface but 
without the need to exchange large amounts of 
XML.  
The Processor service processes the user 
responses and generates feedback.  The 
Processor compares the user’s answer with a 
set of rules and generates response variables 
based on those rules.  The Renderer service 
then renders the item (and any feedback) to the 
user given these response variables.  
 
Figure 1 The R2Q2 Architecture 
4. ASDEL 
The ASDEL project integrates with the two 
other assessment projects in the JISC Capital 
Programme call, item banking (Cambridge: 
Minibix) and item authoring (Kingston: 
AQuRate).  The three projects were conceived 
as providing an end-to-end assessment service: 
AQuRate allows item authoring, which are 
stored in the MiniBix item bank.  A test 
incorporates these items and is played through 
the ASDEL delivery engine. 
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Most VLEs provide tools for assessment 
construction and delivery, and there is no 
intention to replace them.  Instead, the projects 
seek to provide a light weight suite of tools 
that early adopters may use to construct QTI-
compliant tests and to manage delivery in a 
formative setting. 
The QTI specification details how a test is 
to be presented to candidates, the order of the 
questions, the time allowed, etc.  The ASDEL 
project built an assessment delivery engine to 
the IMS QTI 2.1 specifications that can be 
deployed as a stand-alone web application or 
as part of a Service Oriented Architecture 
enabled Virtual Learning Environment or 
portal framework.  
The core components of the ASDEL 
system were built around a Java project 
library, called JQTI.  The JQTI library services 
enabled valid QTI assessment XML 
documents to be interpreted and executed.  
The library also provided auxiliary services 
like the handling of QTI content packages and 
the provision of valid QTI conformance 
profiles and reports.  
The Playr component of ASDEL is 
responsible for the assembly and rendering of 
output (i.e. questions and associated rubric).  
Initially, only an XHTML renderer was 
developed; however, the design of the engine 
enables different renderers to be plugged in.   
The Validatr component provides 
validation of the test and also gives indications 
any errors.  Like an Integrated Design 
Environment for writing program code, the 
Validatr also allows experienced users to 
correct the XML of the test.  The Validatr has 
a visual front end, shown in Figure 3, that 
allows users to visualise the structure of the 
test and the different paths students can take 
through the tests. 
 
 
Figure 2.  Integration of ASDEL assessment delivery, AQuRate item authoring 
(Kingston), and MiniBix item banking (Cambridge).
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.  
Figure 3: Validatr screenshot 
 
 
Figure 4: Assessr main screen
The test player tool only renders the test, so 
the Assessr component manges the test for the 
lecturer or teacher.  Lecturers can upload a 
class list from a spreadsheet, schedule the test, 
put embargos on the release of the test 
information, etc.  The Assessr sends a token 
and a URL for the test to each student.  The 
student logs in to the Playr using the token and 
takes the test. 
The Assessr allows the academic to see 
which tests they have set, who has taken them, 
and which tests are shared with someone else, 
see Figure 4. 
An extremely light weight test construction 
tool has been developed, called a Constructr. 
This is distinguished from item authoring, 
since it simply creates a test comprising 
questions selected from an item bank. 
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5. Conclusions  
At a recent conference, the UK assessment 
community confirmed that kick-starting the 
use of the IMS Question and Test 
Interoperability version 2 specifications was a 
high priority.  The conference concluded that 
there needed to be a robust set of tools and 
services that conformed to the QTIv2 
specification to facilitate this migration.  
R2Q2 is a definitive response and 
rendering engine for QTIv2 questions.  While 
this only deals with an item in QTI terms, it is 
essential to all processing of QTI questionsand 
so forms the core component of all future 
systems.  Due to the design and use of internal 
Web services, the system could be enhanced if 
required.  So while every effort has been made 
to ensure this service can be dropped into 
future systems, if necessary it can be changed 
to suit any application 
In the ASDEL project we built an 
assessment delivery engine to the IMS 
Question and Test Interoperability version 2.1 
specifications.  Like R2Q2 this is a Web 
service based system that can be deployed as a 
stand-alone web application or as part of a 
Service Oriented Architecture enabled Virtual 
Learning Environment or portal framework.  
The engine itself cannot function alone so a 
small set of lightweight support tools have also 
been built.  The engine provided in 
combination with the tools: 
• Delivery of an assessment consisting of an 
assembly of QTI items, with the possibility 
that the assessment is adaptive and that the 
ordering of questions can depend on 
previous responses,  
• Scheduling of assessments against users 
and groups,  
• Rendering of tests and items using a web 
interface, 
• Marking and feedback, and 
• A web service API for retrieving 
assessment results. 
We have provided a small set of 
lightweight tools that will enable a lecturer or 
teacher to manage a formative assessment 
using the World Wide Web quickly. 
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Abstract 
 
There is no doubt that low popularity of so called de-facto standards in learning environments is their 
complexity. One way of managing that complexity is to use rule “divide and conquer”.  This is the reason for 
making small tools supporting work of precisely targeted audiences like assessment designers, students, authors, 
stakeholders, decision makers and so on. The main idea behind TenCompetence Simplified Assessment Model is 
to be used as integration point of such tools making possible reusability of assessment artefacts. The purpose of 
paper is to present TenCompetence Simplified Assessment Specification and relation with tools for non 
traditional competence development. In order to evaluate that specification there are designed two so called 
proof-of-concept tools namely 360 degree feedback editor and portfolio assessment tool. These tools will help to 
evaluate and verify or reject TenCompetence simplified assessment model.  
Keywords: Assessment model, lifelong competence development, portfolio assessment, 360 degree feedback   
 
 
1. Introduction 
In today’s global world, the transfer of 
competence, information and knowledge is 
critically important. It is hard to get an 
overview of all possibilities of lifelong 
competence development and the new 
learning technologies that are available.  
TENCompetence project aims to 
develop and integrate new pedagogical and 
organisational models for lifelong 
competence development according to build 
an European 'Infrastructure' based on 
integrated open source components [1]. 
One of the aims of the project is to 
design of an assessment methodology for 
competences, through analysis of the 
modern assessment methods, selection of 
proper methods and tools and design of 
basic assessment activities. The research 
outlines the major principles for planning 
and design of effective assessment and 
provides a framework and guidelines for the 
design of the unit of assessment. The 
offered assessment methodology comprises 
implementation of the following methods: 
360 degree feedback, which includes peer-
assessment for assessing competences and 
performance assessment in the domain oral 
presentation skills. It offers an approach 
and a tool for formative assessment within 
the learning activities in the domain 
information skills and a detailed instrument 
for summative assessment of all 
competences.  
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2. TenCompetence Assessment 
Infrastructure Model  
The TENCompetence Assessment 
Infrastructure Model describes life-cycle of 
the assessment process. It is specified as 
formal specification which should 
implement various assessment techniques 
which allows development and design of 
assessments that are specific to competence 
development [2]. In the term of the 
TENCompetence Frameworks it’s called 
Competence Assessment [3]. It’s very 
important to make analysis which of these 
assessment techniques are appropriate to 
assess necessary qualities and attributes 
required for the specific role of the 
competence. 
 
Item Construction package
Assessment design packageAssessment construction package
Assessment run  & 
Response rating packages
 
Fig. 1: The TENCompetence Assessment Model 
 
According to the Assessment model 
there are five main packages which describe 
all the functionalities of the assessment 
process (figure 1):  
• Assessment design  
• Item construction  
• Assessment construction  
• Assessment run  
• Response rating 
In the Assessment Design phase (or 
package) it is important to define 
Assessment Plan which is a complex object 
containing different factors and guidelines 
from the pedagogical model of the 
assessment. The Assessment Plan focuses 
on specific traits of the individual person(s) 
or group(s) which are assigned to it, 
stipulates the decision rule as well as it is 
based on concrete previously defined 
assessment policy which has to be 
followed. 
In core of the Item Construction 
package stays the Item which could be a 
different type of item: like QTI Item or 
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some others forms such as demonstration 
item. Every item has assigned (one or more) 
Indicator(s) of the trait of the concrete 
assessed individual person(s) or group(s). 
For extending the functionality of the item, 
Hint and Feedback are included.  
In the Assessment Construction package 
the output is the Unit of Assessment which 
consists of one or more Items according to 
the Assessment Plan. It defines the type and 
value of the Scale which specify how the 
candidate’s response has to be translated 
into a score.  
The Assessment Run package is the 
process where the candidate undertakes an 
assessment and his/her answers are 
recorded in the ItemResponse for every 
single Item. There are two main objects: 
AssessmentTake and ItemResponse. 
In the Response Processing package the 
main object is Assessor who/which could 
be either human or machine. First the 
assessor transforms the candidate’s 
response (Item Response) into a rubric 
score using the defined transformation 
rules. The second step is to calculate the 
Assessment Idicator Score (for each 
candidate – individual person (s) or group 
(s)) which is the aggregated score for all 
Items within the Unit of Assessment that 
measure the same Indicator, respectively at 
the end assessor compute the score on a 
trait, based on indicator scores (aggregating 
the related assessment indicator scores), 
which applies to only one candidate. 
 
3. Assessment Model, Tools and 
Specifications  
The TENCompetence assessment model 
is a simplified version of OUNL/CITO 
assessment model [4]. The reasons for 
simplifying OUNL/CITO assessment model 
for use in TENCompetence are: 
• The OUNL/CITO model is 
extensive and complex, aiming for 
completeness in its coverage of all forms of 
assessment. This complexity has an impact 
on the usability of the model and a 
simplification could increase the adoption 
of its concepts.  
• The TENCompetence Domain 
Model provides a larger framework into 
which the assessment model must be 
dovetailed. Some duplication of concepts is 
apparent in the two separate models, which 
can be removed through harmonization. 
The OUNL – CITO model includes one 
additional stage (Decision making), which 
is not part of the assessment process itself, 
but rather of the assessment follow-up 
(what decisions we can take regarding 
further competence development of the 
person assessed). 
In view of the difficulties experienced 
in representing the assessment model using 
the activity centric structures of IMS LD 
the team has developed an alternative 
strategy in parallel with the completion of 
the proof of concept tools, based on data-
centric model.  
This specification in-the-middle of the 
process will simplify developing of various 
tools, with possible interoperability with 
other similar tools in both ways 
(export/import). This is shown on Fig 1. 
Mapping between different tools and 
specifications is displayed above in table 1. 
The main principle behind tool-to-
specification matrix is: TenCompetence 
assessment specification can store/import 
QTI and LD, but cannot create or do 
interpretation of these (or any other) 
specifications/formats. After all – what is 
stored – that can be exported later. This 
assures that format of external 
specifications will not be broken by tools. 
They just can take advantages of the 
specifications (if needed). As later goal 
with growing of specification and stay more 
mature – then it will be reasonable 
development of tools and/or services, which 
exports from and import to these 
specifications. As specification is not 
enough verified in real-world applications, 
development of such tools is meaningless. 
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Figure 1: Relation between TENCompetence assessment model, QTI&LD specification and first proof-
concept-tools 
 
Table 1 Mapping between tools and specifications: 
Tool name TenC Assesment Spec QTI LD 
1. A360 editor/runtime export/import Export by TenC2Qti Export by TenC2LD 
2. Portfolio assessment 
tool 
export/import Export by TenC2Qti Export by TenC2LD 
3. TenC2QTI tool/service import export LD2QTI 
4. TenC2LD tool/service import QTI2LD export 
 
4. Current state of developing 
tools 
The purposes of this proof-of –concept 
tools are to alert you to the roles which can 
be played by 360 degree feedback and 
portfolio assessment to enhance students’ 
learning, and to diversify the range of 
assessment approaches and formats used in 
competence assessment. 
First tool is called 360 degree feedback 
editor. The 360 degree feedback is an 
assessment technique, used to measure an 
individual’s performance, by contrasting 
her/his own self-assessment with 
assessment by other people. This 
assessment method uses questionnaire, 
which are developed and adapted for each 
individual participant. Each participant has 
to fill her/his own questionnaire, all filled 
questionnaires are compiled and analysed 
together, and after that assessment report 
has to be prepared.  
The developed tool is designed to 
support authoring of assessment artefacts, 
using bottom-up approach. It is mean that 
tool uses generalization - starting as 
authoring tool for concrete method of 
assessment and finishing as more general 
authoring tool. It covers the following three 
phases of TENCompetence Assessment 
Model: Assessment design, Item 
construction and Assessment construction.  
The figure 2 presents the screenshot of the 
system.  
 
Fig. 2: Screenshot of 360 degree feedback 
tool 
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Second there is Portfolio assessment 
tool, which aims to act as a runtime 
environment for playing such non-
traditional method of assessment as 
Portfolio assessment. That tool and the first 
one, 360 degree feedback editor, are 
developed as a Java Eclipse plug-ins (fig. 
3).  
 
 
Fig. 3: Screenshot of portfolio assessment tool 
There are some different views, 
portfolio assessment view, portfolio, 
portfolio section, text view and media 
player, in the developed tool. Each item 
(question) belongs to specific trait and has 
some criteria which have to be evaluated.  
In the portfolio structure there are seven 
sections: degrees, informal learning, 
competence/ skills, work samples, 
experiences, anecdote observation and 
goals. Portfolio section, text view and 
media player serve as visualization of the 
different portfolio section. 
 
5. CONCLUSIONS AND NEXT STEPS  
The main point of the paper was created 
a simplified assessment model and a proof-
of-concept tools to work with this 
assessment model, and that it turned out not 
to be compatible with IMS-LD and QTI.  
The model describe assessment process 
as five-stages, based on OUNL/CITO 
model to make it operational, not just to be 
a model, but to be supported by real tools 
and assessments. The implementation is 
used xsd technology and proof-of-concept 
tools are developed to use model and 
specification – they can import from and 
export to that specification.  
As its name suggests, the function of the 
proof of concept tool(s) is to assess the 
viability of the approach adopted. In this 
respect the most significant outcome of the 
tools has been the process of development 
itself. The development team did not find it 
possible to export units of assessment 
developed with the tool using IMS LD and 
IMS QTI. The best efforts of the 
considerable expertise available within the 
consortium did not prove able to resolve 
this problem. The conclusion was that in its 
current version the Assessment 
Specification based on a simplified 
CITO/OUNL model is not compatible with 
the policy of using IMS LD and QTI as the 
basis for expressing units of assessment, 
and for integrating these into the wider 
TENCompetence infrastructure. When this 
problem of mapping the assessment 
definition onto IMS LD and QTI became 
evident there were two ways of responding 
to it, each with their advantages and 
disadvantages. 
1) Further research into improving the 
mapping algorithms which are used to carry 
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out the transformation. The advantage of 
this approach is that it will be possible to 
carry on using the simplified CITO/OUNL 
model which is currently proposed in the 
TENCompetence Assessment Specification. 
The disadvantage is that there is a risk that 
it will not possible to develop a satisfactory 
algorithm. 
2) Revise and extend the 
TENCompetence Assessment Specification, 
using elements which are functionally 
similar to those used in IMS LD. The 
advantage of this approach is that we can be 
confident that a mapping between the 
TENCompetence Assessment Specification 
and IMS LD/QTI will be possible. The 
disadvantage is that it means including 
more elements in the specification, with a 
corresponding increase in complexity in the 
editing task (although this may be mitigated 
by appropriate tool design). 
It was decided to follow both lines of 
work, for two reasons. Firstly, this 
reinforces risk management efforts within 
the work package. Secondly, the completed 
assessment tools based on the first version 
of the specification provide a potential 
comparison with those to be based on the 
second version currently under 
development. This will help to establish the 
degree to which it is possible to use a 
sophisticated mapping mechanism to reduce 
the complexity of  the modelling task to be 
carried out by the author of the assessment 
(and, by extension, other pedagogic 
models).  
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Abstract 
 
It is important to be recognized that the TenCompetence Simplified Assessment Specification is a high risk 
project and therefore seeks to test the feasibility of number of key components of the specification that are 
deemed to be the most difficult to achieve, particularly in terms of the technical solution and the assessment 
model. Therefore the Proof of Concept aims to test the balance between TENCompetence framework, 
technology, assessment model, target audience and user acceptance, addressing what is practicable and 
deliverable, to best address Assessment Model’s objectives. The Proof of Concept is not looking for a single end-
to-end solution but the creation of set of mini-assessment environments in which key elements and their 
dependencies can be tested and verified sharing common Assessment Model. 
 
Keywords: evaluation report, ISO 9241, TENcompetence assessment model, learning technologies  
 
1. Introduction 
Within the framework of 
TENCompetence project it was developed 
and integrated new assessment methods 
suitable for lifelong competence 
development [1]. 
Even simple assessments and 
assessment processes are quite complex. In 
so-called Simplified Assessment Model in 
TENCompetence project was made meta-
meta-model for describing different types 
of assessments and helping to model some 
assessment processes.  
The main problem is to prove if this 
model will work in practice. The key 
components which are most difficult to 
achieve are implementation of the model 
and developing different types of 
assessments. 
The main purpose of implemented two 
proof-of-concept tools is to validate that 
assessment specification can support 
different parts of assessment process. That 
is the reason this paper to presents the 
experimentation and evaluation of that 
tools: the assessment editor and run-time 
assessment tool which help “end user” to 
work with specification and try to 
implement examples from real situations 
like 360 degree feedback and portfolio 
assessment. 
This outcome evaluation of the proof-
of-concept tools is based on the period 
between 1st September 2007 and 31st 
October 2007. The aim of the evaluation 
was to measure the extent to which the tools 
met their aim of developing (matching to 
requirements) and tested the feasibility of 
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 number of key components of the 
TENCompetence Assessment Specification 
that are deemed to be the most difficult to 
achieve, particularly in terms of the 
technical solution and the assessment 
model. It is based mainly on the results of 
the functional testing of the systems, based 
on the use of several test scenarios, 
intended to evaluate how the tools 
developed match to the requirements. As 
these are proof-of-concept tools, less 
attention was given to questions such as 
usability, user interface, etc.  
In general the proof-of-concept tools 
have following functionality: first tool edit 
assessment specification and second one 
play role of run-time tool (fig. 1). 
 
 
 
Figure 1: Functionality of tools 
 
The tools consist of the following 
components: 
1. Editor of design phase, where 
assessment architect can define blueprint of 
assessment or model assessment process.  
2. Question editor (item construction 
phase), used for create and edit different 
type of questions, structured in three main 
categories: demonstration items, 
construction items, and selection items. 
3. Assessment Test Editor combine 
model, defined in stage 1, from assessment 
architect, and assessment items, defined by 
domain expert). – 1st tool 
4. Assessment run-time simulator – 
loads and perform non-traditional forms of 
assessment (like portfolio assessment peer 
review, etc) 
5. Response processing (poorly 
implemented) – for tracking results from 
assessment. 
 
2. Methodology and instruments  
The contribution of WP6 task 3 is at 
least two fold: 
• new assessment model has been 
proposed  
• proof-of-concept tools of the 
Assessment Model Specification are 
provided 
This fact is reflected in the different 
validation approaches. One methodology is 
used to evaluate the functional quality of 
the tools (using developer review checklist), 
and another to rate the interface and 
usability of the systems (through user 
questionnaires). The following two 
evaluation instruments were used: 
• Developer review checklist 
• User Questionnaires 
More attention was given to functional 
testing, as this was the principal goal of our 
evaluation.  
The evaluation of the quantity and 
quality of the software was not the focus of 
this evaluation, as the purpose of the 
applications concerned is to provide proof 
of concept for the TENCompetence 
Assessment Specification. Nevertheless, we 
provided the source code to two evaluators 
who carried out an expert inspection. 
 
2.1. Developer review checklist 
The two examples evaluated were e-
portfolio assessment and 360 degree 
feedback, as initially planned. 
The method developer review checklist 
included two check lists: 
• check list with portfolio example 
• checklist with 360 degree feedback 
example 
The functional testing of the tools is 
based on the Test Cases. For each Test Case 
we defined several tests that had to be 
executed and recorded in the Actual result 
field of the Test Case. For the convenience 
of the evaluator/tester we had already filled 
in the Actual result field and she/he marked 
the test as Passed or Fail and carefully 
recorded all errors, problems and 
observations in the Notes field.  
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 The test cases include: people have 
some scenario described in separate 
document (pdf/doc). They must download 
document, download tool (second tool – 
means assessment player), download pre-
pared self-assessment (which is already 
designed and developed with first tool), and 
to complete self-assessment process. After 
that they send results to the tutor. Next they 
must fill feedback form which is analysed 
in that paper.  
 
2.2 User questionnaire  
The purpose of this instrument is to 
assess the usability of software. It does so 
by asking users a number of questions 
regarding how easy the software can be 
used, using a questionnaire. This 
questionnaire is structured in two parts: 
• General information about the user 
and his/her experiences with using 
information technologies. 
• Evaluation of the tools adapted from 
some principles like suitability of 
the system, controllability and 
conformity with user expectations. 
The questionnaire comprises 29 items 
adapted from the six design principles of 
ISO 9241 (Part 10) which provides 
information that can be used within iterative 
software development [2]: 
• suitability to task 
• self explanatory 
• controllability 
• conformity with user expectations 
• error tolerance 
• suitability for individualisation 
The statement of each item is assessed 
on a five rating scale starting from 1 
(“predominantly disagree”) to 5 
(“predominantly agree”). A further option 
(“no option”) is offered to reduce arbitrary 
answers. 
We used groups of students in software 
engineering in their first year of study, in 
order to make self-assessment and position 
them in course “Programming 
fundamentals”. They have a variety of 
backgrounds. 
In the figure below shown the part of 
the given user questionnaire (fig.2):  
 
 
 
 
 
 
 
 
Figure 2: Part of the given user questionnaire 
 
3. Evaluation process  
3.1. Procedure 
Detailed evaluation instructions were 
written for the testers / evaluators user-
guide. The testers / evaluators followed the 
evaluation instructions and executed the 
following evaluation steps: 
Step 1:  Download evaluation bundle 
which contains user guide and pre-
configured self-assessment 
Step 2: Register information and 
download Portfolio Assessment Player 
proof-of-concept tool, precompiled version 
was build for evaluation. 
Step 3: Unpackage and install software 
Step 4: Work with software, and return 
results from software to instructor 
Step 5: Received feedback form for 
software evaluation.  
Step 6: Return filled feedback form to 
instructor which is user questionnaire for 
rating the interface. 
 
3.2. Collection and analysis of the 
results 
This step included the collection of all 
data (filled in tables and questionnaires) 
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 from the evaluation of the tools and making 
summary and analysis of these results. 
The report should also include gap 
analysis by providing a general statement of 
the capability of the system as demonstrated 
by the test, compared with the 
requirements, stating the system 
deficiencies and recommending 
improvements of the system. 
The evaluation was carried out with 40 
people. They received the User Guide,  
representing particular evaluation process, 
in Bulgarian [3]. They also receive pre-
assessment, which is not a traditional 
assessment, but rather a self-assessment of 
competences.  
In the table below provides details of 
the evaluation process:  
The completed questionnaires, tests, test 
summary, and test analysis. 
 
 
 
Table 1: Details of evaluation process 
Description Number of users Note 
Software Unique users 
downloads 
52 users 3 – test users 
unique users/after removing 
test-users and anonymous 
users 
48 users + 1 anonymous 1 anonymous 
Software non-unique users 73 Downloads Software downloads and other 
items from site 
Returned answer from 
assessment 
33 users  
Returned feedback form 20 users 3-invalid; 2-blank 
Returned valid forms 15 forms  
 
 
4. Analysis of the Evaluation 
Results 
The results from the Functional testing 
show that almost all basic functionalities 
are in fully or partially implemented, 
following the use cases and scenarios 
established. The few items which were not 
implemented were not critical to use of the 
application. For example in the Item 
Construction phase of the Assessment 
Model the demonstration and construction 
items were not implemented. The list of 
the principal functionalities implemented, 
includes: 
• Create an assessment plan 
• Delete an assessment plan 
• Edit an assessment plan 
• Create an item 
• Delete an item 
• Edit an item 
• Browse items 
• etc. 
The results of the questionnaire for the 
six design principles are summarized in the 
table 2 below, and provide the average 
response.  
The average response is close to 3,5 
points which indicates that user 
satisfaction is high.  
 
Table 2: Summarised results 
Design principles of 
ISO 9241 
Average 
result 
Suitability to task  3,69
Self explanatory  3,64
Controllability 3,79
Conformity to user 
expectations  3,08
Error tolerance  3,33
Suitability for 
individualisation  3,62
 
 
5. Conclusions 
Overall conclusions regarding the tools 
are: 
• Responses for the six design 
principals targeted in this 
evaluation were relatively high, 
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 with an average close to 3.5 and 
with the scores for all principals 
being higher than 3. Although this 
questionnaire does not go into 
details of the interface, the result 
suggests that the tools have (at the 
least) a reasonable standard of 
usability and quality. 
• In formative testing during the 
development process several 
interoperability issues were 
identified, with an incompatibility 
between the Assessment 
Specification and the target output 
formats (IMS LD and QTI) [4,5]. 
This incompatibility meant that it 
was neither possible nor necessary 
to evaluate this aspect of the tools. 
• The editor and player were stable, 
although some interoperability 
issues between them were 
identified 
• Testing against various small sub-
components of assessment models, 
indicates that the specification has 
good modelling power 
• Expert inspection indicated that 
some (or more) parts are not 
sufficiently human-friendly, and 
that while the tools are useable they 
are still too close to the 
specification 
• The specification is based on xml 
and the documents produced are 
hard for a human to read, but this is 
possible. 
It is proposed a reduction of the 
learning curve for using the tool could be 
achieved with the development of usage 
profiles. The candidate profiles are 
identified below:  
1. Profile for user “assessment 
process designer” (or assessment 
stakeholder, which provides 
blueprint for assessment process) 
2. Profile for domain expert of 
assessed assets (assets like 
knowledge, skills, traits). Under 
“domain expert” we recognize 
person which is assessment item 
author/editor/designer/selector. 
3. Profile for assessment developer 
(selects items from item bank, 
provided by domain expert; 
configure required fields in order to 
make assessment “runnable” or 
“do-able”) 
4. Profile for peer/self/360degree 
evaluator (person which 
run/evaluate configured 
assessment) 
5. Profile for response rater (this 
profile is only identified, but is out-
of-scope for current research, and 
developed tools). This can be target 
for further research. 
6. Profile for decision maker (as 
profile in point 5 - this profile is 
also only identified, but is out-of-
scope for current research, and 
developed tools). This can be target 
for further research. 
7. Overall profile/profile for “super-
admin” or “super-consultant”, 
which is combination of all 
profiles, described from (1) to (6). 
This profile can help in checking 
the assessment model and 
assessment process for integrity. 
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